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The injunction restraining the Board of Sanitary 
lrustees from letting the contract for section 1 of the 
drainage canal to Griffiths & McDermott has been dis- 
solved. The injunction was issued in the suit by E. V. 
Johnson, Carl D. Bradley and E. F. who, us 
noted in our issue of May 31, claimed that their bid 
upon the work was $140,000 under that of Griffiths & 
McDermott, to whom the Board had decided to give the 
contract. Judge Tul'ey, in making the order of dis 
solution, said it was not within the province of the 
court to conduct public works. The complainants wou!d 
have to have an invulnerable case for the court to take 
up. 


‘ hal 
Goebel, 





The Fire Island lighthouse on the Long Island coast 
is to be fitted with an electric light of 25,000,000 ¢. p.. 
the lenses of which are 9 ft. diameter. The lighthouse 
s 168 ft. high, and in clear weather the 
visible at a distance of 25 miles. 





ight wil! be 





The locomotive testing plant at Purdue University 
is now nearly ready to receive any locomotive which 
its owners may desire to test. The locomotive “Schen 
ectady.”’ 
order by the Pennsylvania R. R. 
has been returned to the laboratory 


which has been repaired and put in thorough 
Indianapolis, 
and was backed in 
over the new track and upon the carrying wheels of 


shops at 


the testing apparatus under its own steam. 


The sewage farm of Adelaide, South Austratia, was 
operated at a slight profit for the year ending June 30. 
1893, after allowing for interest on working capital and 
land rental, according to the last report of the South 
Australia Public Works Department. Live stock, farm 
and garden produce, rental of land and grazing charges 
were the principal sources of income. From Jan. 1, 
1883, to June 30, 1893, the total working expenses of 
the farm, ineluding purchases of stock and plant now 
valued at $15,600, was about $225,000, and the receipts 
from the sales of live stock and produce for the same 
period were $177,000. Broad irrigation and in- 
termittent downward filtration are employed. 





about 


The most serious railway accident of the week was the 
derailment of a fast passenger train, June 9, near Poea- 


’ « 
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hontas, Ill, on the St. Louis, Vandalia & Terre Haute 
ay. The train consisted of an engine, two mail cars 
baggage and smoking car and passenger car,all of which 
were derailed and more or less wrecked. The fireman was 


killed and 12 persons were injured, some seriously. 
The accident occurred on a sharp curve.——A head 
collision between a passenger and freight train at 


Nickajack, 
resulted in the 
three others. 


Ga., on the Georgia Pacific Ry., on June 9, 


death of one man and the injury of 


A wooden bridge over the Mattawa River, about 15 
miles west of Fort William, Ont., on the Canadian Pa- 
cifie Ry., way, under the westbound express, 
June 9, the bridge having been partially burned. The 
engine and four cars went down and the wreck was de 
stroyed by fire. One person was drowned and several 
were injured. 


gave 


A serious collision of electric cars occurred June 4 two 
miles from Atlanta, Ga., on the Atlanta & Decatur 
Electric Ry. soth cars were running extra for an ex- 
cursion, and the car going towards the city had orders 
to wait on a siding for the other car, but the order was 
d'sobeyed. The cars were running at considerable speed 
a curve at the foot of a steep grade. One 
of the drivers was killed and nearly 
injured, two fatally. The passengers were thrown from 
the car down an embankment. 





and met on 


12 passengers were 





The reservoirs on the Mississippi are believed to have 
prevented serious damage by the floods which threat- 
ened St. Paul, M’un., recently. They were first pro- 
ted by Lieut. T. B. Maury, U. S. N., in 1859, but 
Was not until 1878 that much practical attention was 
given to the idea. There are now four reservoirs: At 
Lake Winnib:gosh'sh, completed in 1883-’84; capacity. 
£5,800,000,000 cu. ft.; at Leech Lake, completed in 
1ISS4, capacity, 30,000,000,000 cu. ft.; at Pokegama 
Falls, completed in 1884, lift on dam increased in 1889, 
capacity 4,700,000,000 cu. ft.; at Pine River, com- 
pleted in 1ISS6, capacity 7,500,000,000 eu. ft. A fifth 
being built at Sandy Lake, which involves a peculiar 
eature. It for its object the of spring 
water, the release of the same for navigation purposes 
and the passing of log drives, which the interposition 
of an obstruction in the navigable waterway necessi- 
The value of these reserviors has been so well 
demonstrated that at the last session of the legis!ature 
there was passed a memorial to Congress, indorsed by 
Dr. Cornelius Williams, of St. Paul, urging the construc- 
tion of reservior dams at the headwaters of all the 
streams tributary to the Mississippi in this and other 
States. Dr. Williams anticipated great incidental benetit 





has storage 


tates, 


from these reservoirs as a means of irrigating the coun- 

ry about them; but the chief office expected of them 
was to control the floods which occasionally devastate 
the low lands along the course of these streams and of 
the Mississippi. 





A dam on Oak Orchard Creek at Shelby, N. Y., was 
publicly blown up by farmers May 29, as they claimed 
it was the cause of a flood which inundated their crops. 


A blast of 1,100 Ibs. 
made recently at 


of dynamite in 27 holes was 
a quarry near lrovidence, R. L, blow 
cliff and dislodging about 10,000 
some of the blocks 
were 20 ft. deep, 
$1,000, 


ing off the face of a 


tons of > 


weighing nearly 25 
and the work of 


with $250 more for 


stone, 
tons. The holes 
drilling is said to have cost 
the explosive. 

The prospects of completing the Nicaragua Canal are 
being investigated by the House Commerce Committee, 
which has had Lieutenant Menocal, U. 8S. N., before it. 
He is said to have estimated the cost at a little over 
several millions less than his es 
timate of and wer 
ready to do the work within the estimates. The work 
could be completed in six years. He denied the reports 
that the voleanie condition of the would be a 


S60.000.000, whieh is 


some years ago, said contractors 


ountry 


menace to the canal locks. 
The tower of the costly City Hall building at Phila 
delphia is said to have settled badly, and extra ex 


strengthen it before the 
The settling is 


pense will be required to 


ironwork of the top stories is erected. 
between the second and fifth floors. 
engineers to “what length of 


A bourd of report on 


not less than 2.000 ft., would be practicable and 


spuul 
ea for a bridge over the Hudson River at New York 
itv, has been appointed by President Cleveland. The 
following are its members: Messrs. W. H. Burr, Geo 
I Morison, G Bousearen, Theodore Cooper and 
Major C. W. Raymond. 

{ street sweeper with revolving broom and dirt 
eatehing bin, worked by a man instead of by horses, is 
being tried by the New York street eleaning de- 


partment. 


“Minneapolis.”” which was given a 


a sister ship of the “Columbia” 
T Philadelphia 
Cramp nae I 


The eruiser 
trial trip last week is 
ind was built at the 


hew 


shipyard 


RO 


The vessel is 412 ft. long on the load water-line, 58 ft. 
extreme beam, 22 ft. 6% ins. normal draft. The power 
consists of three three-cylinder, vertical, inverted, 
triple-expansion engines, huving about 22,000 HP., and 
driving three screws. There is a belt of light armor 
along the sides where the engines are and additional 
protection is given by the coal bunkers. 
military masts without tdéps, and has 
smokestacks instead of four, as on the ‘‘Columbia.”’ 
The displacement is 7,300 tons, and the guaranteed sea 
speed is 21 knots, and a maximum speed during the 
trial was 21.7 Knots. 


The vessel has 


two steel two 


A modified form of whaleback steamer built in 
land and named the “Turret Age” recently 
in New York. The main part of the 
Whaleback shape, except that the sides near 


Eng- 
arrived 
hull is of the 
the deck 
line are bent up to a vertical position, supporting an 
ordinary deck, while the bow is of the usual form for 
ocean steamers, with a vertical stem. The vessel is 
311 ft. long, 38 ft. beam and 24 ft. deep in the hold, 
with a draft of 5 ft. 4 ins. It is fitted with triple-ex- 
pansion engines of 303 HP.and two single-ended boilers. 
The Austin dam. recently reported as threatened by 
a large vein of water at the site of the power house, 
is said to be entirely safe. Mr. E. H. Kellogg has ex- 
amined the leak pronounces it to be a spring 
having no connection with the lake or reservoir, and 
recommends that the water from the spring be util 
ized for the city account of its great pu 
rity. He pronounces the dam stable, the rebuilt head 
and precautions in the con 
struction of the power-house foundation in the way of 
heavier work, estimated to cost some $12,000 extra. 


and 


supply, on 


gates safe, recommends 





A large storage reservoir near Lima, Mont., 
suddenly emptied a short time ago by the washing 
out of its spillway, the dam being left intact. The dam 
was of earth, 40 ft. high, 50 ft. long at the bottom and 
only 110 ft. at the top. Its upper slope was about 2% 
to 1 and both slopes are said to have had some 18 ins. 
of riprap. A heartwall of masonry in Portland ce- 
ment Was carried up from 14 ft. below the natural 
surface to within 10 ft. of the crest, being 14 ft. thick 
at the bottom, and 6 ft. at the top, above which the 
wall carried to the surface with 
tunnel, 176 ft. long, was pro- 
the dam to connect with a canal 


was 


have been 
A Tx TH 
v ded at one end of 


seems to 


concrete. 


and at the other end a spillway was constructed at 
some distance from the dam. It is said that this 
spillway was cut through a secondary deposit sad 


was left unpaved. ‘The property owners below the 
feared the structure might be washed away and 
finally agreed to pay, jointly with the county, for cut 
ting a new spillway further from the dam, the new 
channel to be 30 ft. wide at the bottom, and 3590 ft. 
long, with a 1 fall. The work was done under the 
direction of Mr. J. I. Haines, Sheriff of Madison Co., 
Mont., who is said to have urged that he knew nothing 
of engineering, as events seem to have proved, although 
no blame is laid on him. The new spillway was cut 
through a secondary deposit consisting of layers of 
hardpan pitched from 7 to 10% up stream. At its low 
er end the spillway had a fall of 30 to 40 ft. and when 
the flood occurred, a huge channel was rapidly cut 
back from this fall to the reservior and its contents 
emptied. It is reported that there is now at the site 
of the spillway a gully about 50 ft. deep, 150 ft. wide 
and 500 to 600 ft. long, while the bottom lands below 
with and boulders. The 
desigued to large volume of 
und was said tu be one mile wide and 15 miles 


dam 


the dam are covered gravel 


reservoir was store a 
water, 


long. 


An appropriation of $4,000,000 towards a Lew 
Philadelphia is under consideration, an 
ordinance to that been introduced re 
cently in the council. It that the 
supply would be in accordance with a plan recommend 
ed last fall by Mr. Jas. H. Windrim, Director of Public 
Works, reservoirs in the 
Perkiomen and 
an aqueduct to bring 


watel 
supply for 


end having 


appears proposed 


Which contemplated storage 
Tohickon creeks, and the eventual con 
struction of water from greate 
distances. 

A 17-in. armor plate, made by the Bethlehem Lron Co. 
Indian Head, June 12, by two shots frow 
the 12-in. gun. ‘The plate sample from a lot 
if 650 tons inteuded for the barbettes of the ‘‘Massachu- 
It was a Harveyized nickel-steel plate, backed 
by 36 ins. of fhe projectile was an §850-lb. Car 
penter armor-piercing projectile and was fired on the 
with a velocity of 1,410 ft. per second, and # 
striking energy of 13,800 ft.-tons. The point penetrated 
about 6 and the projectile was shattered. On 
100 Ibs. of powder were used, giving a 


Was tested at 


Wis a 


setts.”” 
oak 
shot 


first 


ins., 


the second shot 


velocity of 1,858 ft. per second, and a striking energy 
of 21,300 ft.-tons. The point penetrated about 10 ins. 
ind the projectile broke up as_ before. A very tine 


rack, extending from the point of impact to the edge 


the plate, was caused, 
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THE STEPHENSON LINK MOTION. 


By J. Esrey Johnson, Jr. 


reading, not long ago, that most excellent and 
lightful book, “Extracts from Chordal’s Letters,” 
1e chapter on “Successful Things Which Ought 
Not to Go, and the Excellent Things Which Are 
Not Successful,” this paragraph caught the writer’s 


+} 


devices which will not stand critical anal- 
all, but experience shows them to be of the 
utility. Of this character is the link motion 
locomotive We can never hope to find such an- 
er perfect success of such an imperfect principle. 
did, from a 
so evidently determined to be just in all things 
} blessed with broad, practical, mechanical judg- 


There are 
| 


his was a surprise, Coming, as it 


ent, but on looking at the title page it appeared 
it the book was published in 1880, so that that 


ragraph must have been written over 14 years 
wo This, in a great measure, accounts for the 
vs expressed; as, at that time, the whole me- 


eal world was deeply interested in valve gears, 
ecially in reversing gears adapted to varying the 
of eut-off, with a single valve and without 

ther mechanism than that necessary for reversing. 
All. or almost all, the engineers of high standing 
mde .ned the Stephenson link motion, while one 
brothers, the celebrated 
engineers, pronounced its doom ten or fifteen 


ff the Siemens scientists 


rs ago. 
» invent something better seems to have been 
lespread ambition, and one which seems to 


promised fame and wealth to the fortunate one 
vho should sueceed, for valve gears without number 
vere brought out and patented about this time. 
Ilackworth’s, Marshall’s, Bremme’s, Joy’s, Jack’s, 
Engleman’s, Morton’s, and a host of others. 

The chief faults found with the Stephenson link 
motion (apart from these which apply to all single- 
valve positive-motion gears alike) seems to have been, 

. they are still where objection is still raised, that 
t is complicated and mechanically bad on account 
of the slip of the block in the link and because the 
motion is not transmitted directly from the eccen- 
tric to the valve stem, or rock shaft, but 
through the link, which has to take the whole thrust 
In addition to this it 
varies very con- 


gxoes 


recessary to move the valve. 
was, and is, urged that the “lead” 

lerably, with a length of eccentric rod which it 
usually practicable to use, becoming much greater 
links are “hooked up,’ which has been de 
lared by many to be entirely at variance with the 
requirements of theory, and incompatible with any 
nretense of correct steam distribution. 


’ 


is the 


At the present time the link motion is almost uni- 


rsally used on locomotive, hoisting and marine 
vines, and, in fact, wherever a reversing gear is 
The Joy gear, which was quite popular 
it one time, Hackworth, Marshall or 
Bremme gear, as it is variously called, the three be- 


to all intents and purposes kinematically and 


at all 


ised 


and the 


et tically the same, seem not to be so commonly 
ipplied in Europe as they were from five to ten 
ears ago, While in this country none of them have 
ver had very wide application, the link motion hav 
vy continued in use here through the period of its 

wopularity, more on account of our slowness ip 
iking up improvements (such as these new valve 
sears were supposed to be) than from any other 
At present the general attitude towards it 
we who have not studied the question carefully 
It does its duty as a mechan 


among 
~ that of toleration. 
sm by durability in service and as a distributor of 
enabling the engineman to handle the 
engine: but that is all, they think, and they would 


im by 
viadly see it superseded by a mechanism more per 
et kinematically and mechanically, but as those 

therto brought out with that object have not ap 

. peared to be in actual practice, they 
mipelled to adhere to it until something better 


superior to it 
pears, or, if they accept it as a permanent insti 
the spirit shown in the 
quoted above from Chordal. 


1, it is im just para 
raph 
i am one of those who do not believe in any con 


thet whatever between theory and practice, for I 


helieve that like causes will produce like effects. 
All ti theory is founded on experiment, while the 
practice’ of to-day is simply a selection of the best 
esults from the sum total of the experiments of 
he past; and in so far as the experiments of to-day 

ise that sum total and modify its results, in 
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so far will the practice of to-morrow be different 
from that of to-day. The two are the children of 
one parent. The “scientific’’ experimenter searches 
for general laws, freed from all modifying condi- 
tions; the “practical’? experimenter for specific 
with modifications of many and various 
If the latter adopts the results of the former 

making all the necessary corrections, he 
will naturally come to grief; if the former sanctions 
him in it, he will bring discredit upon himself. 

Holding these views, it is my intention to contest 
this idea of the defectiveness of the link motion 
and to show if possible that as a means of actuating 
a single slide valve it is theoretically superior to 
all its commonly-known rivals, and must be so to 
any which are not excessively complicated. 

Upon the strictly mechanical side of the question 
it is not necessary to say very much, if anything. 
The well-known fact is that the link motion is a 
device which wears well, is very free from liability 
to accidental disturbance and is not very easily de- 
ranged by its own wear. The proof of this last 
statement is found in the fact that from the eecen- 
tric to the valve there is no take-up for wear in any 


Cases, 
kinds. 
without 


joint except in eccentric straps, and in some cases in 
the link itself (in the built up link, in which the dis- 
tance pieces in the ends may be filed down) and 
there is absolutely no means for adjusting the posi- 
tion of the valve. 

As to the objections given above, the link motion 
has, it is true, somewhat more moving parts than, 
let us say, the Joy gear; but as for the slip, the Joy 
gear depends on the slip of the fulerum of the main 
lever in a slot to obtain its port opening, and this 
slip is in all cases a very large fraction of the whole 
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valve travel and vastly more than the equivalent 
link motion ever has. This slip in the Joy and allied 
gears is a very serious objection to them and realiy 
cause them frequently to work very badly, 
und give trouble. If, again, the designer of a Joy 
or kindred type of valve gear attempts to evade the 
difficulty by substituting link work for the curved 
slot, he has a gear as complicated as the link mo 
tion and much more difficult to adapt to varied cir 


cumstances, 


does 


As to the strains not being transmitted directly to 
the valve from the eccentric, the link acts 
simply as a lever of the second order with the metal 
distributed in the best way for strength and stiffness, 


stem 


and is no more objectionable than any other lever, 
less so than the lever of the first order which most 
of the radial valve gears employ. 

It is urged in favor of the Joy gear that it has 
four points of acceleration, corresponding to the 
periods of opening and cut off, and four of retarda 
tion, corresponding to the periods when the valve 
It is true ‘that the 
Joy gear has these periods, but the link motion has 
precisely similar ones, so that the radial gear ean 
not claim any advantage on that score. It is, how- 
against the that “theory” demands a 
“constant lead’ at all points of cut off, that I wish 
to make my ciief contention. It may be that under 
certain conditions a constant lead * is best, although 
I do not know what they are. 


is Wide open or entirely closed. 


ever, idea 


It was, for a long time, supposed that a constant 
lead was the proper thing for a high-speed auto 


* By “constant lead’? is meant that the opening of 
the valve when the engine is on center is indepeudent 
of the point of cut off, so that with a constant lead the 
links might be moved from one extreme position to the 
other when the engine was on the center without mov- 
ing the valve. This is never the case with the link 
motion 
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matie engine, but Prof. Sweet found, after building 
the first few “Straight Line” engines, that they ran 
much more smoothly if given a decreasing lead, and 
that benefits were gained in other ways, as follows: 
With the single-valve steam distribution the com- 
pression must be less at the later points of cut-off. 
This, combined with the higher terminal pressure, 
due to less expansion, made the amount of effective 
cushion decrease so rapidly, as the cut-off became 
later, that the reciprocating parts were not proper- 
ly brought to rest at the end of the stroke at these 
points of cut-off, so that the engine pounded. The 
remedy was to give the engine more lead at the later 
cut-offs, that is, admit live steam sooner during the 
conclusion of the return stroke. It was also found 
necessary to have the governor able to move the ec 
centric into such a position that the valve would not 
open the ports to live steam at all, when the engine 
was running absolutely light, as if they were opened 
at all when that condition existed, the amount of 
steam admitted to the clearance was sufficient to 
cause the engine to run away. 

A further result of this construction is that the 
amount by which the angular advance must be in- 
creased from the eecentrie position for latest cut-off 
to that for earliest cut-off is greatly reduced, with 
the result that the variations in the points of re- 
lease and compression are reduced to a correspond- 
ing extent. The valve diagrams, Figs. 1 and 2, 
illustrate this clearly. Fig. 1 is a Zeuner diagram of 
a valve gear whose maximum travel is 5 ins. and 
whose latest point of cut-off, corresponding, is three- 
fourths, the lead being constant and equal to 1-16 
in. The ** curve of centers” 
the straight line A B. 


becomes in this case 
The valve circles are drawn 
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WITH VARIA- 


IN POINT OF CUT-OFF. 


for cut-off at three-fourths and at one-fuurth. Sup- 
posing the valve to be without either lap or clear- 
ance inside, we have the compression and release oc- 
curring when the crank is in the position © D for 
cut-off at three-quarters and at E F for cut-off at 
one-quarter. The first is at 0.07 of the stroke from 
the end, the second at 0.2723. a variation of 890%. 

Hig. 2 is a diagram precisely the same as the 
former, except that the lead is % in. at a three- 
quarters cut-off and zero at five-sixteenths cut-off. 
The lines C D and E F show where release and com- 
pression take place with these points of cut-off, pre 
cisely as before. The first is at .0O8 of the stroke 
from the end, the latter at .25, a variation of only 


oa 
ole 





This expedient has proved to be entirely success 
ful, the engines running with uniform smoothness 
at all points of cut-off, while the cards show a smal] 
ness of variation in release and compression and a 
seneral excellence not attained by any other form of 
valve gear with a single valve. One proof of this 
is that since the conception of this idea by Prof. 
Sweet, many years ago, it has been adopted by 
imany of the leading engine builders of the country. 

It is, then, very evident that as the essence of 
this expedient is simply to have a rapidly decreasing 
lead, a constant lead is not “theoretically correct” 
for single-valve automatic engines. This action 
is, however, precisely opposite to that of the Steph 
enson link motion, as ordinarily designed, since that 
has a rapidly increasing lead, and it may be ob 
jected that both can surely not be right; but it must 
be remembered that the 
cases are very different. 


conditions in the 
The automatic engine is 
designed to run at a certain determinate speed and 
to vary as little as possible from that speed, while 


two 


the locomotive is designed to run at any speed from 
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three miles or less per hour to sixty miles, or more, 
and almost invariably cuts off earlier at the highest 
speeds and later for the lower ones. 

These together constitute the basis of all the prin 
cipal differences. The inertia of the reciprocating 
parts, varying as the square of the speed, is in the 
automatic a nearly constant quality, but in the lo- 
comotive it varies from nothing to many tons, and 
at the latter speed it will, unless cushioned by 
steam, soon cause the engine to pound itself to 
Thus in automatic engines we attempt to 
make the effective cushion as nearly 
constant and are only reconciled to the single valve 


pieces, 


aus possible 


at all on account of its simplicity and cheapness, 
while in the locomotive it is that the 
cushion shall vary enormously to enable the engine 
to run smoothly at all speeds. 

In the automatic engine the release should either 
become later with earlier cut-offs 
(as the smaller amount of steam can be discharged 
more quickly), while in the locomotive the release 
which is sufficiently early to discharge the steam 
properly at 10 miles per hour will be entirely insufli- 
40 miles, and therefore the release should 
be earlier with the higher speeds. The proof otf 
that locomotive indicator 
that the steam is released too 


hecessary 


be constant or 


cient at 


this is seen in the fact 
cards seldom show 
soon, 

The 
reduced port opening consequent upon early cut-off, 


‘The same, then, is true with the admission. 
which is suftliciently serious in the automatic en- 
gines, With uniform speeds, and where multiported 
valves may be adopted to mitigate it, is far worse 
in the locomotive where the port opening decreases 
on account of earlier cut-off as the speed increases 
and where only the plain slide valve, or, at best, 
the “Allan” 
simplicity. 
the port opening as slowly as possible is a necessity 


valve is permitted by the necessity for 
Therefore, a valve gear which decreases 
for the locomotive. The superiority of the link mo- 
tion in this respect is shown by Figs. 38 and 4, which 
are precisely alike, except that the lead in Fig. 3 is 
constant at 3-64 in., while in Fig. 4 it 
from that value at three-quarter cut-off to 44 in. 
in mid-position, the lap being 1 5-52 ins. and the 
maximum valve travel three 
quarters cut-off) being 4%, ins. In the first the 


jnecreases 


(corresponding to 


“de> 


maximum port opening is 7-32 in., while in the sec 


ond it is 11-62 in. 
In all these respects, while the link motion is 


better than any constant lead gear, the differences 
are more of degree than of kind, but there is one 
important point in which the link motion has a 
superiority exclusively its own. .This is the fact 
that with a constant lead gear the early exhaust 
closure which is desirable at high speeds and is ob 
tained in different degrees by both the constant lead 
gears and the link motion, may cause the steam to 
be compressed to a pressure far above that in the 
steam chest. This causes a resistance to the inertia 
of the reciprocating parts, which is so great and 
so sudden at these high pressures as to amount al- 
most to a blow, the pressure, of course, falling again 
to that in the steam chest when the valve opens 
for admission, with the consequent loss of the work 
done in compressing it above that point. In addi- 
tion to the excessive and sudden pressure caused by 
compressing above boiler pressure, there are other 
One of these is the great liability to 
cause leakage past the piston and another is the 
possibility that, with compression carried to a very 


disadvantages. 


excessive degree, the pressure may be so high as to 
“knock down” the packing of a spring-packed pis 
ton, 

The link motion, although its exhaust closure oe 
curs earlier, avoids this dithiculty by the faet that 
the increase of lead which occurs with earlier cut 
off and increase of compression involves an earlier 
opening of the valve for admission, so that when 
the piston is still an appreciable distance from the 
end of the return stroke communication is estab- 
lished with the steam chest, and 
steam, over and above that which will fill the clear 
ance space at steam-chest pressure, is expelled by 
the piston as it completes the return stroke. Thus 
the pressure in the cylinder can never, under ordi- 


any excess of 


nary circumstances, exceed that in the steam chest. 

To illustrate this action indicator cards, such as 
would be approximately obtained in actual practice, 
have been prepared to correspond with the valve dia 
grams Figs. 3 and 4. For purposes of illustration, 
let us assume ae maximum boiler pressure of 140 
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Ibs. corresponding to about 120 Ibs. in the cylinder, 
a clearance of 5% and a speed such as will give a 
back pressure of 5 IDs., which is a very moderate 
one for locomotives. 

It is seen that in Fig. 3, the diagram for the con 
stant lead gear, the compression would produce a 
maximum pressure falling somewhat short of 120 
shown by the line b-c, but with the 
throttling of the port before actual closure, the 


IDs., as 


curve would probably be more nearly like d-e 
and when «a moderate speed was passed more like 
f-g. ‘ 


In Fig. 4, on the other hand, the valve opens at 
the point g and would show a compression curve 
like d-e-g at a moderate speed, or f-g at a higher 
This diagram has the line g-h as its dis- 
tinguishing characteristic; if seen with a constant 
lead gear it probably means leakage. 

It may be urged that a smaller clearance than is 
often found on locomotives in actual practice has 
been assumed, and that with a greater and more 
correct value for the clearance this advantage ot 
the link motion would disappear, as then neither 
type would ever close the exhaust soon enough to 
compress above boiler pressure. 


one, 


This is true in the majority of cases if the throttle 
is wide open and nearly full boiler pressure is in 
the steam chest, but in the vast number of cases, 
Where the steam is throttled to half-boiler pressure 
or less, the relative action of the two gears would 
be precisely the same, even if the clearance were 
twice as great as assumed. The proof that this is 
true is found in the fact that a very large propor- 
tion of the indicator cards taken from locc motives 
actually do show the line g-h. 

It is extremely interesting to note in this connec 
tion how increasing boiler pressures, permitting and 
demanding higher degrees of compression, have com- 
pletely falsified the old teaching that it was “im 
possible to cut-off earlier than five-eighths of the 
stroke on account of the excessive 
resulting.” We may note that the 
pressures of 140 to 180 Ibs. have destroyed a part 
of the link 
pressures, necessitating high expansion for economy, 
have brought with them the compound locomotive. 

Here the superiority of the link motion becomes 
of great importance, for, with the high back press 
ure upon the high-pressure cylinder, the amount 
of steam remaining in the cylinder at exhaust clos 


compression 
also present 


advantage of the motion; but these 


ure would be so great that the pressure caused by 
compression would be and destructive 
both of smooth running and economy, if it were not 
for the fact that the valve opens for admission suffi 


enormous 


ciently early to let out the excess steam. In the low- 
pressure cylinder, also, the pressure caused by com 
pression would far exceed the receiver pressure with 
similar evil results. 

In-an account in “Engineering” 
of a trial of a compound locomotive fitted with the 
Joy gear on one of its cylinders, the conclusion was 
reached that a cut-off earlier than four-tenths strok« 
could not be advantageously employed on account ot 
the enormous compression, Had the statement been 
supplemented by the clause “with this form of gear” 
it would probably have been much more nearly cor 
rect, as hundreds of compound locomotives fitted 
with the link motion are in operation which use suc 
cessfully earlier points of cut-off than this when- 
ever it is desirable. 

We see, then, that as compared with all ordi- 
nary and simple forms of the constant lead gears 
the link motion has briefly two advantages. First, 
by 2 more ample port opening it materially reduces 
thereby considerably 


consumption; 


a few years ago 


wire drawing and increases 
of steam 


in the compression and by the 


economy second, by a 
greater variation 
variation in the lead it comes bearer to a correct 
cushioning of the reciprocating parts at varying 
speeds (the earlier cut-offs, in the generality of 
cases, accompanying the higher speeds, as stated 
before), and by the earlier opening for admission 
prevents excessive pressure during compression, and 
in both these respects contributes to smooth run 
ning. 

This article is written in the belief that much of 
the disfavor in which the link motion is held is 
prejudice that has arisen, like most prejudices, from 
ignoranee, and in the hope that this brief explana- 
tion of its action and of the real requirements of 
theory may help to remove both the prejudice and 


the ignorance. Tf it succeeds in any degreg it will 





AS 


so far to deprive those who believe that practice 
xives the lie to theory of one of their favorite illus 
trations, even if it does not serve to convinee them 
of their error. 


WATER PURIFICATION IN AMERICA. 
(Continued from p. 469.) 

Continuous Sand Filtration at Hudson, N. Y. 

‘The water supply of Hudson, N. Y., is pumped 
from the Hudson River to filter beds, from which 
it passes into a distributing reservoir, which also 
serves as a clear-water reservoir, having a water 
ft., a depth of 20 ft. and a ea- 
pacity of 3,200,000 gallons. The works were built 
by the city in 1874-5. The population in June, 1890, 
Was 9,970 and the water consumption for the year 
ending Sept. 30, 1890, 1,742,495 gallons per day, 
or an average of 175 gallons per head of total popu- 
lation. 

The following 


area of 32,692 sq. 


information relating to filtration 
at Hudson was sent to us by Prof. William P. 
Mason, of the Polytechnic Institute, 


Troy, N. Y., who recently spent some time in Eu 


Rensselaer 


rope studying water purification: 

As is well known, Hudson is one of the very few 
places in America where filtration is accomplished 
upon the English filter-bed system. The plant in 
question consists of two filter beds, one of 9,071 
sq. ft., sand surface, built in 1874, and one of 28, 
O17 sq. ft. surface, built in 1888. 

The filtering material, which is the same in the 
two beds, is as follows: 

6 ins. fine sand. 


18 ry coarse sand, 
6 “  \4-in. gravel. 
6 “ in. gravel. 
6 ss 1 in. gravel. 
6 “ 2-in. broken stone. 


24 “ 4 to Sin. broken stone. 


This material rests upon a 6-in. conerete floor, 
Which slightly inclines toward the central under 


‘The initial cost of the 
With the clear-water 
The newer and larger filter 
was built for $17,550, the much cheaper rate of tl 


drain in the axial line. 
smaller filter bed, together 
reservoir, was $37,450. 
Le 
latter being accounted for by the partial preparation 
of its site at the time of the earlier construction. 
(The reservoir at Hudson has always been consid- 
ered as a distributing reservoir, which would have 
been built had filtration never been adopted, and, 
therefore, its full cost should not be charged to the 
cost of the purification plant. Without separating 
the cost of the reservoir, the first filter bed and the 
expense incurred in 1874 in preparing the site for 
the second filter bed, it would seem impossible to 
make a comparison of the cost of the old and new 
beds or to compare their cost with those which have 
been built at other places, except in a general way. 
The combined sand and water aren of the ; 
and of the 
double the 
which was something less than half that of the old 


tirst bed 
$1,767 sq. ft.. or 
sand area of the new bed, the 


reservoir is nearly 


cost ot 


bed and the reservoir together. The reservoir has 20 

ft. of Water, and slope walls of dry rubbie masonry 

12 ins. thick at the top and 18 ins. at the bottom. 
> 


resting on 9 ins. of 2-in. broken stone, from which 


it would appear that its original cost was rathe1 
high.—Ed.) 
As compared with the cost of. filter 


London, England, the newer of the Hudson beds 


beds at 


is somewhat cheaper per square yard of available 
surface. The same may be said of the beds at 
Poughkeepsie, N. Y. The Southwark and Vauxhall 
filters average about $40,000 per acre of sand sur 
face, and the two Poughkeepsie beds, each slightly 


under an acre in size, together cost (in ISTO) $75, 
OO. 

As is 
cleaned by 
with its collected dirt, by hand labor, said sand be 
ing afterwards periodically 

The cost of this operation (i. e., re- 


Hudson filters are 


removing the upper half-inch of sand, 


done elsewhere, the 


washed and replaced 
upon the bed. 
moving, Washing and returning sand) is certainly 
very low at Hudson, amounting to only 88 ets. per 
filtered water. The same work 
at Poughkeepsie has gone as high as $2.78 per 
At London the price for the work 
per million U. S. gallons and at Liver 
pool it is $1.14, but the English laborers receive ¥5 
cts. per day, as against $1.50 paid at Hudson. 

At Liverpool the high figures for washing is ex 
plained by the statement that they really “‘wash 
the sand thoroughly, while at London they merely 


million gallons of 


million gallons. 
is SG ets. 























se on it.” The 
fairly good eyvlindrieal machine. 
total 
ig, salaries and charges of all kinds, except 
est on bonded cost of the plant, is $22.13 per 


sand washer at [ludson 


the water, including pumping, 


cost of 


gallons delivered, of which there is charged 
The latter 
minor sundries, in ad 


per million to filtration. sum 


ertain salaries and 


iou to the SS ets. for cleaning the beds. 


As to quality, the following analysis gives the de 
mination before and after passing the filter 
The samples were taken May 12, 1894, 


filters working under a head of 


>to 4 ft.: 


hen the were 


(Parts per 100,000.) 


Filtered. Unfiltered. 
Free ammonia sSasile tk etaee Gi pckia ee .0014 .O0TO 
Albuminoid ammonia ............ 0106 0140 
OUETOE GAIT HOR 5 ooo 0 568 c8 a0 wes 4100 6500 
rine (icin awedec eee okee pou 8000 3000 
a er er none trace 
Nitrogen in nitrates 0100 9100 
NE. ca iin wore Ke ee been 8.0500 8.3500 
loss on ignition... 3.4000 38.7500 
I ee Ser 787. 
Bacteria removed by filtration. ....92.76% 
The head of water maintained upon the sand 
summer is exceedingly variable, the limits 


Far Varyin 
~ Toff Di 


1,000 | 
‘ 
| { | 
Rinsisethation icant 
U 
«< u Qo t > wm 
i - xt wr © ww 
o Oo oO o oO 
nax 


DIAGRAM SHOWING MEAN 
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pumping engines could be delivered at the bottom 
of the bed and foreed upward through the filtering 
It was hoped to thus float off the “dirt 
cover” from the upper sand, and thereby save labor 
in cleaning; a very questionable mode of precedure 
even had it been successful, and one likely to short 
ly damage the lower levels of the filter body. After 
thorough trial, however, the method was pronounced 
a failure and was two or three 


years 


machine. 


abandoned some 


ago. 


DIAGRAM FOR ALLOWABLE UNIT STRESS 
IN BRIDGE MEMBERS. 

The accompanying graphical representation of the 
formulas most commonly used for determining the 
allowable unit in bridge members has been 
sent to us by Prof. Edgar Marburg, of the Uni- 
versity of Pennsylvania. It will be noted that the 
formula designated as Launhardt’s is a modification 
of the form ordinarily used in practice. For the 
purpose of comparison a common basis of 7,000 Ibs. 
per sq. in. has been assumed throughout. As will 
from the diagram, Weyrauch’s formula 
and Cooper’s formula for stresses of different char- 


stress 


be seen 


acter give results approximately the same. There 
is considerable difference, however. in the resnits 


For Varying Ratios lof Stresses 
T_T of Same Choractér. 





— 
| 
2 


max 


UNIT STRESSES PERMISSIBLE IN BRIDGE MEMBERS 


ACCORDING TO VARIOUS FORMULAS. 


being from a few inches to over 6 ft., with an 
average of 16 ins. Such inequality as must result 
in the rate of filtration cannot but cause wide dif- 
ferences in the purity of the filtrate. 

Another reason for expecting lack of uniformity 
n the character of the filtered water is the consid 
erable difference in the sizes of the old and the new 
beds While the of operation, 
the smaller one is expected to do the entire work. 
the total supply for 1895, 
alone, could furnish that 
rate of 64.7 gallons daily 
(2,918,000 gallons per 


larger one is out 


Basing calculation upon 
bed, working 
the filtration 


the large 
imount at 
per sq. ft. of sand surface 
vere), a quantity within the maximum for 
working results. In order to supply the same amount 
ff water, the smaller bed, working alone, would 
have to be pushed to the exceedingly high figure 
of 164 gallons daily per sq. ft. of surface (7,144,- 


Lo “id 


(MM) gallons per acre). 

During the winter ice forms upon the filters to a 
thickness, at times, of 3 ft., so that considerable 
head has to be maintained to keep the bottom of 
sheath from contact with the upper layer of 
No attempt is made to keep the filter clear 
nor is cleaning possible during winter, and 


he ice 
be ind. 
of ice, 
very frequently the water passes to the distributing 
reservoir without filtration. 
Some trouble is experienced from 
¢ mes of high water, but the difficulty is rather at 
he pumping house than on the filter beds. The ap 
pearance of the Hudson River water at the point of 
intake is never very presentable, while that of the 
tiltered city supply is clear of sediment, but still 
somewhat brownish in tint. 
At the time of constructing the new filter an ar 
was made by which the water from the 


sawdust at 


rangement 


given by the modified Launhardt’s formula and 
Cooper's formula for stresses of the same char- 
acter. Professor Marburg states that the curves 
representing Cooper’s formulas are both equilateral 
hyperbolas. 


TURNING AND LIFTING MACHINERY FOR 
450-FT. SWING SPAN, ALTON BRIDGE. 
By. J. H. Warder, C. E. 

(With inset.) 

The inset sheet in this issue illustrates in detail 
the turning and lifting machinery for the 450-ft. 
swing span of the Alton bridge, recently opened for 
traffic across the Mississippi River, at Alton, LlL., 
by the St. Clair, Madison & St. Louis Belt R. R. 
Co. The Alton bridge was designed by Mr. Geo. S. 
Morison, M. Am. Soe. C. E., and built under his 
direction as chief engineer. Its total length is 
2.060 ft., exclusive of approaches, and it consists of 
Zi0 ft. to e«. of end pins, one 


six spans long, ¢. 


span 3860 ft. long and one swing span 450 ft. 
long. The total weight of the eight spans is 7,856,- 
900 Ibs., exclusive of the turning machinery, 


wooden floor and railway tracks. The total weight 
of the swing span is 2,121,860 Ibs., or nearly one 
third of the weight of the entire bridge. 

Before taking up the description of the machinery 
for operating the swing span, a brief review of the 
extensive work of improvement of which the Alton 
bridge is a part is of interest. Heretofore the lines 
of. the Chicago, Burlington & Quincy Ry. system 
west of the-Mississippi River have entered St. 
Louis over the tracks of the Wabash R. R. To se- 
cure an independent line into St. Louis to connect 
with its new terminals in that city, the Burlington 
decided to construct a double-track line, 


eompany 
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running from the St. Louis, Keokuk & Northwest- 
ern R. R. south across the Missouri River to St. 
Louis. In the same connection the St. Louis, Madi 
son & St. Louis Belt R. R. Co. was organized to con- 
struct a railway from Belleville, Ill., north to Alton, 
{ll., and thence west across the Mississippi River to a 
junction with the new line south to St. Louis. 
This proposed belt road will tap all of the railway 
lines entering St. Louis from the east and north 
on the east side of the river when completed. At 
present, however, only the bridge across the river 
(the Alton bridge) and the connecting line to the 
west and the extension south to St. Louis have been 
built. All of the new line is very heavy double- 
track construction, and both the Alton bridge and 
the bridge across the Missouri River, known as the 
Bellefontaine bridge, are double-track structures. 
The general features of the Alton bridge have al 
ready been given. The Bellefontaine bridge consists 
of four 440-ft. river spans, a steel viaduct 850 ft. 
long and 2,900 ft. of wooden trestle, which is to be 
filled in later. In the city of St. Louis the improve- 
ments consist of a new freight depot, with a track 
capacity for S00 cars, at Franklin Ave., a new pas 
senger station and freight yard, 2,000 x 320 ft.. 
about one-half mile further north, and a sorting and 
classification yard of 500 acres about three miles 
north of the passenger station. The entire work has 
been carried out after the designs of Mr. Geo. SS. 
Morison, chief engineer. 

Turning now to the illustrations on the inset 
sheet; the 450-ft. swing span of the Alton bridge 
is carried on 66 cast-steel conical wheels, with a 
mean diameter of 18 ins. and a 10-in. face. These 
roll between wrought steel tracks, having a mean 
radius of 16 ft., 2 3-16 ins. The engine and boiler 
and the shafting and gearing were built by the 
Vulean Tron Works, of Chicago, but the end lifts, 
of Mr. Morison’s design, were built by the 
Union Bridge Co., of New York, who were the con- 
tractors for the superstructure. The general de- 
sign and arrangement of the engine and machinery, 
as shown, are due to Mr. Morison, and were to meet 
the requirements, “to be self-contained and symmet- 
rical in design and to avoid as far as possible the 
use of bevel gearing.’ The details, including the 
design of the vertical boiler, were carefully worked 
out by Mr. James N. Warrington, M. Am. Soc, M. 
E., of the Vulean Tron Works. 

The engine, shown in elevation in Fig. 
the photographie views, has two 9 x 9-in. cylinders, 
inclined toward each other at an angle of 45° 
from the horizontal, with the two connecting rods 
coupled to one double-disk crank, supported in bear 
ings at the top of the frame. It is designed to run 
at a speed of about 126 revolutions per minute. 


own 


1 and by 


Referring to the illustrations, the train of gearing 
can be traced from A on the ecrank-shaft, through 
the idlers B, to the two pinions C and TD, which are 
connected with the friction clutches X and Y, Fig. 
2. The rotation, or swinging, of the bridge is ac 
complished through the friction clutch X by a suit 
able train of gearing on shafts FE, F and G. ‘The 
gear H on shaft G is the “equalizing gear” and 
drives the shaft, which in turn, by means of the 
large crown wheel shown at W, operates one of the 
main driving, or pinion, shafts. This vertical shaft 
a large pinion at its lower end, which en 
gages with the circular rack fixed to the center pier, 
by means of which the bridge is rotated. The shaft 
G, in two sections, driven by the equalizing gear, 
extends across the width of the bridge, and through 
bevel gearing the same as at W, operates a second 
vertical main driving shaft diametrically opposite. 
but not The office of the equalizing gear 
is to deliver the power to the two portions of the 
shaft G and to apply it equally to each upright 
shaft. 

This equalizing gear consists of the spur gear 
H, loose upon the shaft, and of two bevel gears, 
one on each side, which are keyed to the respective 
portions of the shaft G, and which are driven by H 
through two beveled contained therein. 
This design of equalizing gear has been used by the 
Vulean Iron Works sinee 1886 on all the bridge 
machinery of their construction and has done much 
to lessen the break-downs of the train of gearing, 
as the power is divided and applied equally to each 
vertical shaft. 

The power from the clutch Y drives the shaft 
I by means of the idler gears K on shafts E and 


carries 


shown. 


pinions 
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and the gear M. This shaft I operates the lon- 
tudinal shaft on the axis of the bridge through 
« bevel gearing N and gives motion to the end 
is. At each end of this longitudinal shaft is a 
rm 6 ins. in diameter, with a 2-in. pitch, engag- 
with the worm gear O, Fig. 3, of 16 
worm gears are keyed fast to the center por 
m of the right and left screw shafts, the screws 
which have a 1-in. pitch. blocks or 
its, operated by these right and left screws, slide 
suitable ways, as shown at P and give movement 
the roller struts across the end of the bridge, to 
rate the end supports. 
These supports, which are placed at each corner 
the bridge, consist of two substantial rollers, 10 
s. in diameter by 114% ins. face, revolving on 5-in. 
is and supporting the load through two pairs of 
weed links, each 9 ins. wide by 2 ins. thick. When 
e bridge is in its normal position for the passage 


teeth. 


hese 


The screw 


trains, these links are in a vertical position and 
transmits a portion of the weight of the 
ridge through the. 
d the planed shoe plate to the abutment or end 
ers. The lifting of the ends of the rails also oc- 
rs with the movement of the roller by 
ans of the bell crank Q and the lifting bar R. 
there are four of these, one for each end of each 
rack. There is a pawl to hold up the rail-lifting 
r R until the end lifts operated by the roller 
ruts are in proper position, when the pawl is re 
ised and the rails fall into their proper places. 
the coil spring shown on the lifting-bar R is to 
ike up any shock from the falling rail-lift. ‘The 
| lifts serve also to lock the bridge in position, 
bevel shoulder in the lower edge of the side 


eh set 


and of passing trains rollers 


struss 


s the 

‘s connecting each pair of rollers comes in con- 

with a similar shoulder of the bed-plate which 
pports the rollers. 


An examination of the engine will show it to be 
mmetrieal, self-contained and substantial, with 


bundant strength in framing and boxes, and with 
earing surface well proportioned and so planned 
it there is the least chance of getting out of order 
vhen in The engine is placed over the 
ttom chord in the plane of the bridge truss, with 
he engine room floor 9 ins. above the top of the ties 
if the floor. Two hand levers are shown 
n the inside of the engine, convenient for the en- 


service. 


bridge 


vineer, who ean, from his position just inside oft 
» bridge truss, command a view of the approaches 
the bridge. One of these levers reverses the 


otion of the engine, while the second lever, by a 
rward or backward movement, or 
other of the friction clutches X and Y. In the 

idle position of this lever neither clutch is en- 

ved and all the machinery is at rest, though the 
may be working. One feature about this 
ngine which is not clearly shown in the illustra- 
ms is the valve gear by which the movement of 

engine is reversed, though only one ecceninic 

s used for each cylinder and its valve. The valve 
iployed is an oscillating slide valve, which is ac- 


operates one 


rine 


ated through a peculiar yet simple link connection, 
the movement forward or backward of the re 

the of suspension of this 

ik system are changed, and consequently the move- 


rsing lever, points 
nt of the oscillating slide valve in its relation to 
e movement of the eccentric is changed also. This 
lve gear and motion is very similar to the Mar 
all valve gear of England, and has been used for 
me years by the Vulean Iron Works on their re- 
sing engines for swing bridges and dredging ma- 
nery and has proved very satisfactory. 
Che boiler and built this 
lve is shown in Fig. 4 and possesses some ex 
features. The shell is GO ins. in diameter 
19 ft. 51% ins. high over all. The furnace is 48 
s. in diameter and 28 ins. deep. There are 145 


vertical designed for 


lent 


bes 2 ins. in diameter and 5 ft. 114% ins. long. 
\ttention is ealled to the extra wide water space 


This con- 
truction, however, necessitates the staying of the 
ell and fire-box, with SO 1-in. screw 

iys, and also the introduction of 12 vertical stays, 

ins. in diameter, connecting the top tube sheet 

th the side sheet of the fire-box. Another feat 

re worthy of note is the arrangement of the 2-in. 
bes, which are set in squares and so placed in 

lation to the four upper handholes, which are in 
irs and diametrically opposite each other, that 
he operation of cleaning out the scale and mud ean 


hout the furnace, 514 ins. in the clear. 


as shown, 


& 
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be most efficiently performed. This scale and mud 
will accumulate mostly on the lower tube sheet near 
the center and over the hottest part of the fire, but 
by this arrangement of the tubes and spaces on par- 
allel lines with the handholes at opposite sides the 
mud and seale deposit can be most readily cleaned 
out. Other handholes give access for cleaning out 
the bottom of the waterleg, near the level of the 
grate. ‘The boiler is supported on the extension of 
the shell, which rests between tke annular flanges 
of the cast-iron base-plate. The manhole is extra 
large—16 x 11 ins.—and this point of weakness in 
the shell is strengthened by an extra heavy and large 
plate % in. thick, securely riveted on the outside of 
the shell. The offset in tae the 
tubes was introduced so that the smoke flue, which 
extends 5O ft. above the top of the boiler, would 
clear the members of the bridge. ‘lhe 
principal dimensions of the boiler are as follows: 


smoke-hood over 


some of 


Shell, 60 ins, diameter by 9 ft. 5% ins. high. 
Firebox, 48 ins. diameter by 28 ins. deep. 





Tubes, 145, 2 ins. diumeter by 5 ft. 11% ins. long. 
Heating surface of firebox.......... ae cane ft 
* = on RUA dt Ga Seu wa wees oe «eee kd ” 
a - superheating of tubes. ..113.9% Be 
oe ee errr eee =e 
Surface for disengagement of steam....... 7 
WEMGP MOMCE TE ROMO ig c.kk cicccc ccccenxace ft 
SORID SHGCO ME DORMER. . ccs ccwcceccaccas es 
RECONSTRUCTION OF THE WATER 


WORKS OF ALLIANCE, O. 

By L. L. Tribus, Assoc. M. Am. Soe. C. E. 
Alliance, a about 8,000 inhabi 
the large manufacturing 
interests, is an illustration of the many places sup 


thriving city of 


tants, center of several 


plied with water-works some ten years ago which, 


within that period, have outgrown them. ‘The 
causes producing such a condition are three in num 


ber: 
(1) An incorrect 
i2) The 


possible figure to give an early return of interest, in 


estimate of future consumption. 
cutting of first expenditures to the lowest 


pe 


Se 


FIG. 1. GENERAL PLAN OF INTAKES 

WATER-WORKS AT ALLIANCE, O.; C. B. 

L. L. Tribus, Assoc. M. Am. Soc. C. E., Engineer 
order to secure capital for construction; or (3) the 
reprehensibie franchise-grabbing and stock-watering 
methods by which the promoters put in about what 
they chose, barely sufficient for the time being, and 
then 
public, who afterwards were put to 


unloaded their interests on the unsuspecting 
great expenst 
for renewals and extensions. 

These particular works came under the first con 
dition. They were established by a private com 
pany, who purchased the property of, 
mill 


contracts 


and the water 
rights belonging to, an old the Mahoning 
River. Under short-term with 
water has been supplied to the inhabitants and fire 
department. 

1891, Charles 
ealled in 
needed to suitably 
of the plant, and at a later date the writer took 
charge of the proposed changes and such additional 
alterations as suggested themselves during construc- 
The main changes consisted of removing the 


ou 


the city 


B. Brush, 
to 


increase 


M. Am. 
re port 


Soc. C. 


suggest 


In 
and 
the capacity 


was consultation 


changes 


tion. 


SETTLING BASINS AND PUMPING STATION 





ASY 


stand-pipe to a higher site, laying 3% miles of new 
mains and building a larger station, with new 
pumping and boiler plant. This work was carried 
on during the latter half of 1892. 

The Mahoning River, in time of and after storms, 
carries considerable matter in suspensioh, though 
usually it is fairly clear, being largely a spring-fed 
stream. To provide against the muddy condition, 
Settling basins were provided large enough to store 
water for several days’ supply. The accompanying 
plan, Fig. 1, shows the course of the water from 
an intake above the dam, through Basin No, 1 to 
No. 2 or No. 3 direct, if sufficiently clear, thence to 
the pumps. 

Qn the highest point of the city, bounded at 
that time (1885), and *4 mile from the pumps, was 
located a 20 x SO0-ft. wrought iron stand-pipe, and 
at a lower elevation a private reservoir, belonging 
to the Pennsylvania R. R. Co., to supply their loco- 
motives and repair shops. 


as 


In 1891 the incorporation into the city of an out- 
lying settlement, Mt. Union, compelled an exten- 
sion of the water service and increase in plant. 

As this district lies for the most an ele- 
vation equal to, or above, the top of the stand-pipe. 
evident that direct pumping 
have to be resorted to and the stand-pipe practically 
abandoned, or one of the following plans adopted: 


part at 


it was either would 


(1) Adding to height of existing stand-pipe, (2) 
erecting a new and taller one, or (5) removing the 
old and re-erecting it upon a higher elevation. The 


last method was selected as the most economieal. 
Only a few suitable sites were available and the 
vicinity of the one had 


largely undermined by coal workings some 60 or TO 


immediate selected been 
ft. below the surface, which necessitated surveys of 
the mines so far as the drifts could be traced and 
their re-location on the surface. A spot was chosen, 
apparently not undermined, but to make assurance 
the block foundation, 
» ft. thick, built upon hard red clay, was made of 


doubly sure, stone masonry 





he 
rtm 


OF 
+ tinge oO; . 
sulting Engineer; 


Brush, M. Am. Soc. C. E., C 


suflicient diameter to rest with certainty on two coal 


any workings should have been under it. 


No evidences have appeared, however, of 


piers, if 
such a 
and future minings in the immediate lo- 
cality will be prevented. 


condition 


The stand-pipe removal was one of the last pieces 
of re-construection accomplished, though to the citi 
zens the most prominent feature. 

Tippett & Wood, of Phillipsburg, N. J., contracted 
for 


doing the work in about seven weeks’ 


and made the removal without breaking a plate, 
time. Water 
stand-pipe was full; then 
the 


was pumped in until the 
the 
oil barrels 
and a float 

A small 
water allowed to escape just 
the float cut the 
the plates together. These latter 


closed, 
the 
worked. 


valve connecting with mains was 
hoisted to 
the 
the 


fast 


and planking 
built, 


tap was 


were top 


upon which men 
the 


lower 


made in inlet pipe and 


enough to 


the men rivets which fastened 


as 
were then lowered 
from 


to the ground and seraped or brushed free 


mud and tubercles. Several rings were well covered 





1690) 


tubercles, and they appeared somewhat over 


all of the plates. They were about %4 in. in 
er by from 14 to %4-in. in height, of shape like 
ened hollow cone, composed of iron rust and 


ach concealed a slight pitting of the metal 


small derrick, 
and operated 


with a 


top 


i'} plates were lowered 


successive ring, 


y ¢ 1] 


he float. All plates except those in the bots 
removed by this method; that, how- 
together jacked up, 


1leaAvVY Wagons, placed side by side, 


++ 


nd the bottom were 
I 

horses about one mile to the new site 
until just as it reached the destina- 
This did 
causing only a little delay in 
from the wagons to the founda- 

n prepared for it. Erecting the stand-pipe was 
method of taking it down, in 
everse, with the very satisfactory feature of test 
gy joints as the During the time 
it was out of commission the city was supplied 
der direct pump 


i 
hen one of the wagons broke down. 
» particular harm, 


dding the tank 


luplication of the 


n work progressed. 
pressure, 
Iixcept in rare cases, water-pipe laying possesses 
little in the way of novel features, yet a tabulation 
The 
Ex- 
being mostly in 
With little trouble from water 
trenches; occasionally, however, in the 10 
ind 12-in. 


of weights and costs may be of interest here. 


minimum cover of 4 ft. was often exceeded. 


vation Was moderately easy, 


sundy loam and clay, 
of loose 


lines a stretch 


shale rock was 
encountered, The company’s regular outdoor super- 
utendent gave such time as was needed to the 


work and all laborers were employed directly by the 





b 
pany, either by time or piece work, so the fol- 

Wing table includes no charge for superintendence 

utractor’s profit: 

Material and Cost«of Pipe-Laying at Alliance, O. 

Pounds of material per lineal foot laid. 
Size of pipe, ins. .12 10 8 6 4 
lip oo 0400 62.00 44.00 80.50 19.00 
Specials ; 1.90 1.10 0.76 0.40 
ORE nwcvescvess Li 1.25 1.00 0.66 0.40 
Packing 0.10 0.08 0.05 0.025 0.02 
Potal length, ft.2,930 3,320 1,860 9,760 2,890 
Cost per lineal foot laid. 

Pee cusnatsr ae $0.940 $0.747 $0.535 $0.378 $0.2360 
Specials & valves OW 0374 0268 .0189 = .0120 
Hauling ... O19 O145 -OO11 0078 0056 
OO” Ree O75 0630 0500 03380 0200 
Packing ola O07 0056 0035 OO18 O14 
hres & filling 1902 .1480 .1287 .1210 = =.1240 
Pipe-lnying ..... .0463 .0542 .0313 .0346 .0370 

| \ eee eee e S1L.3245 $1.0697 $O.7764 $0.5951 $0.4360 

The average cost of material and labor per foot 
for all sizes of pipe laid was about 80 cts., the 

il length Jaid being 20,760 ft. 

(dwing to the exposed condition of the force main 
Where it crosses the river at the pumping station, 
with the danger of its giving way under excessive 
scour at flood time, it was deemed best to lay 
in additional pipe, especially as the other changes in 

system gave an increased pressure of 20 Ibs., 
sing it from 100 to 120 Ibs. per sq. in. on the 
ver pipe. Accordingly when the river reached its 


w stage in early autumn (about 2 ft. in depth at 


12-ft. 


ragged 


the crossing), ten lengths of 12-in. spherical 
t pipes were d 


| into the stream and rolled 


m inclined plank bents 15 ins. above the surface 


ihe water, where they were connected, lead- 
ted and ealked. 
At the same time a curved trench was excavated 


depth sufficient for 12 ins. cover over the pipe. 
When ready, the 


lown the 


whole line of pipe was moved slow 
incline, the ends being pushed out a 
e faster than the that all parts 


stream at the 


middle, so 


lowe red into the 
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same time. A careful examination failed to dis- 
close any leaks, and showed that a smooth, even 
motion of the lead in the joints had taken place in 
the lowering, it having held firmly to the spigots, 
turning evenly in the bells. 

The trench was then partially filled with large 
stones, which were also placed above and below on 
the river bed for a short distance, and the stream 
counted upon to fill the interstices with gravel and 
silt. The new main was connected on both sides 
of the river with the old ene, gates put on both, so 
that either could be used at will, and both connected 
with the new pump delivery. 

A slate-roofed brick building, with coursed sand- 
stone ashlar masonry to the window-sill line, houses 
the new 2,000,000-gallon pump and battery of boil- 
ers, one old SO-HP. and two new of 100 HP. each. 
A light cellar under the pump room gives easy ac- 
cess to all piping, valves, air pumps, hot well, and 
the engine foundations, which latter are built of 
stone block masonry. 

The old pumps were left in their place, but the 
old boiler room was transformed into a very con- 
venient coal house, storing 150 to 200 tons. The 
new engine room was planned to accommodate ad- 
ditional pumping machinery, when it shall be 
needed, and all water-pipe and steam connections 
fitted accordingly in suitable sizes, with proper open- 
ings stopped by blank flanges or valves, so that no 
delay could arise in connecting any future work 
with the old. 

A mute spectator of the modern improvements is 
the old grist mill, which, though out of use, and its 
water-power cut off, is partially fitted with a steam 
plant, for use should the day ever come when local 
flour-making might again be needed. 

The canal which supplied it with water for power 

how Nos. 1 and 38—was about 
1,400 ft. long, starting from a forebay at the north 
The dam, about 6 ft. in 
height by 100 ft. in length, flooded the water back 
rather high mile, and 
stored a considerable supply, sufficient for two or 
three months’ use by the city, if needed. 

The timber of the intake were renewed 
When the water plant was constructed, but so se- 
verely had the elements handled it that, in 1892, 
its falling to pieces was a question of but a short 
time, 


settling basins 


end of the timber dam. 


between banks for about % 


parts 


Clay had been placed in the canal for most of 
its length and a timber lining in the lower portion, 
the scour being considerable when the mill was in 
operation. Under the water-works regime this clay 
and planking were covered with clean gravel and a 
filter wall (or sand, gravel and 
charcoal, erected near the pump house, making a 
small basin some 30 ft. in diameter for the filtered 
water at the western end of the canal and adjoin- 
ing the pump The the pumps 
opened into a small brick well in the engine room, 
the well in turn cpening from this filtered water 
basin. 

Irom difficuliy in 
wall 


crib), containing 


house. suction of 


its proper cleansing, the filter 
became an offensive, rather than a 
defensive, feature, and after a few years’ use was 
removed. 


(or crib) 


Basin No. 2, the largest, is about 350 x 500 ft., 
with 4 ft. of water, built up of gravel, sand and 
soil, lined with 2 ft. of clay puddle, which prevents 
all perceptible leakage. 

Each of 
the 
and can be emptied or 


the three basins have their surfaces at 
same level as the 
drained independently into 
the river or opened into each other at will through 
pipe and plank sluices. 


about river above the dam 


Certain conditions of the river water during the 
heat of summer are conducive to the rapid forma- 
tion of a green scum, by some considered to be the 
pollen from certain rapid-growing plants which 
spring from the bottom of the basins and attain a 
height of 


variety of 


about 5 ft.. by others thought to be a 
algae. <A temperature, sometimes 
even a strong wind, will cause this scum to disap- 
pear very rapidly; usually, 


low 


however, the most ef- 
fective means is to spoon it off with broad muslin 
nets, though there is nothing offensive about it, ex- 
cept Nn appearance, as it imparts neither odor nor 
taste to the water. Neither is there anything offen- 
sive in the residuum when the basins are drained 
for cleaning. 

IXxeept in very muddy stages of the river, by the 
time the water reaches the pump well it has freed 
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itself from all heavy matters in suspension and po 
sesses scarcely more than a slightly cloudy appear- 
ance. 

The original plant was built with the pump suc 
tion pipes at such a slight depth and the bottom of 
basin No. 38 so little lower than Nos. 1 or 2 that 
only about 18 ims. of the stored water could by 
drawn upon. The writer deepened basin No. 3 in 
its western half 3 ft., taking out a varied assor 
ment of sand, clay, silt, old timbers, and farm and 
mill curiosities, and put the new suction well and 
piping at a low enough elevation to draw upon al! 
the stored water in the basins, thus more than 
doubling their effective capacities and at a 
moderate expense, about $500. 

The last change made was the construction at 
point on the river bank about 75 ft. east of the dam 
of a small stone and brick screen chamber, shown 
in plan by Fig. 2, provided with two 20-in. inlet 
pipes, extending to the middle of the stream, tak 
ing Water from different levels, and provided at 
their ends with heavy wire fish screens. A 24-in 
pipe opened from the west side of the chamber lead 
ing to the canal below the dam. The chamber itsel; 
was supplied with two sets of fine wire screens, ai 
elevation and section of which are shown by Fig 
2, sliding in grooves in the masonry and operated 
with a small differential pulley block, suspended 
from a trolley beam at the roof line. Flume gates 
control both inlet and conduit pipes. 

In the bottom of the old intake was placed a 24 
in. valve and pipe line, leading below the dam, for 
use as a sluice in lowering or draining the pond. 

Upon completion of these changes, the dam was 
extended through the old intake to the solid bank 
and the forebay and flume filled in solidly with 
stone and earth. 

As the bottom of the new screen chamber lics 
below the river bed and the canal falls slightly al! 
the way to the pumps, under the new system, the 
dam itself might be carried away and not stop th: 
operation of the works, except that the settling 
basins would be thrown out of commission. Before 
reconstruction, any break would have shut off the 
whole supply to the city. 

This screen chamber was built in a gravel bed. 
literally boiling with springs. The foundation was 
formed of stone blocks 3 ft. wide, 5 ft. long and 1 
ft. thick. ‘These were placed as soon as the exca 
vation reached the required depth, Portland cement 
being used freely below, around and between them, 
until all were in place and all joints tight except 
one, Which was left open until the walis were up), 
so as to relieve the pressure until the cement in thi 
other joints had set firmly; this was then, after re 
peated unsuccessful trials, plugged up with grave! 
and cement, checking sufficiently, but not absolutel) 
preventing, inflow. 

Except for the difficulty in clearing the chamber 
of river silt, a flow of water from the gravel bed 
would have been desirable. Some have even sug 
gested that in time the river supply might be dis 
pensed with and the abundant springs from thes 
gravel beds be used instead, but as long as tli 
existing source remains uncontaminated it is satis 
factory. 

The changes and extensions of the plant wer 
made none too soon, for in the summer of 15h) 
the daily consumption reached 800,000 gallons. 
which the old pumps, under the increased pressur: 
could not have supplied without sericus danger 0! 
breaking down, though in the seven weeks when thi 
stand-pipe was out of use they stood the strain 0! 
increased pressure, but with water leaking from 
every joint. 

During the rain and snow periods the river wate 
is soft, but in summer and early autumn quite hard 
due to the high percentage of iron and carbonate- 
in the springs which feed it. 

Friction in mains has given rise to much discus 
sion, scientific and otherwise; the friction betwee! 
pumps and various points of delivery in a complex 
distribution system not so much so. Conditions a! 
fecting a result are so many that a general theory 
cannot well be deduced, but comparisons are never 
A case under the writer’s obser 


very 


theless interesting. 


vation, where there was a draft of 7,000,000 gallons 
per day through a complete network of mostly small 
mains, with one large feeder, showed a friction 0! 
draft loss of head of from 25 to 30 ft. between points 
In Alliance a similar test indi- 
cated, in smaller mains, between points two miles 


two miles apart. 
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distant, under a draft of 600,000 gallons per day, a 
loss of 10 ft. head. 

Neither of the cases proved anything conclusively 
in itself, but showed, when studied in connection 
with the pipe systems, that in the first case the 
quantity of water had passed the limit of econom- 
ical supply, while in the latter a largely increased 
flow could be permitted. 

It is false economy in most cases to use small- 
sized mains, for, though a saving in first cost, a few 


years’ operation under jinereased heads due to 
pumping quantities greater than the economical 


capacities of the mains, soon more than eats up the 
first saving and continues thereafter a constant 
expense, making ultimate replacement or duplication 
au necessity. 

‘The writer believes it never advisable, except for 
short connections, in some special case, to lay a 
Water main than 6 ins. in diam- 
eter, the 15 or 20 cts. greater cost over 4-ins. being 
fully compensated for by decreased friction and 
adequate supply when a sudden demand is made in 
time of fire or other emergency, and the smaller 
percentage of ultimate loss in diameter from tuber 
cular growths. 


street less 


COST OF AN INDICATED HORSE-POW ER.* 
By De Courcy May. 

I do not believe there is any 
with the steam engine on which there is such diversity 
of opinion as the cost of an indicated horse-power per 
Much has been wriiten about the various 
types of engines, and the advantages of each, of cylin- 
der condensation, point of cut-off, ete., and many and 
most elaborate tests have been made to gather more or 
less valuable information concerning the steam engine 
performance. I find, however, little 
data as to the cost of operating steam plants, due 
partly to the care with which the cost of anything is 
concealed, but more probably to ignorance on the part 
who in most have 
ideas as to the actual cost of their power. 
on this subject have been presented to this society 

by Mr. Manning, on the “Comparative Cost of 
am and Water Power,’ and one by Mr. Main, on 
he “Cost of Steam and Water Power.’’** In the engi- 
neering papers, paragraphs have appeared from time to 


subject in connection 


annum, 


and its very 


of the owners, cases ouly vague 


Two papers 








ime purporting to give the cost of an indicated horse- 
with more or accuracy. Our text 
treat the subject at all. Mr. Manning has 
given us a very interesting paper and some valuable 
information about the water-powers of Manclhseter, 
Lowell and Lawrence, and the cost of the machinery 
for utilizing them. In comparing the cost of water- 
power with steam, the steam engine used is, I imagine, 
un ideal one, and not one taken from actual practice 
lt is an engine running 10% hours a day, delivering 
1,000 actual horse-power, indicating 1,100, and running, 
presumably, at full load the whole time. He takes the 
cost of a modern compound this size, in- 
cluding piping and foundations, at $27 per HI’., and the 
boilers ready for use at $10 per HP., the consumption 
f coal being at the rate of 1% lbs. per HI’. per hour. 
rhe results of his calculations, after allowing for in- 
terest and depreciation on plant, running expenses, re- 
pairs, ete., is, for this engine, $22 per lL. HV. per an 
num, 309 days of 10% hours each. No exhaust steam 
any other purposes. The cost 


less books 


power 
scarcely 


engine of 


is used for heating or 
of the coal is $4.50 per ton of 2,240 Ibs. 

Mr. Main in his paper also works out the cost, pre 
sumably from an ideal engine of 1,000 HP., giving very 
figures for the compound, and 
high-pressure types; the compound engine, with piping, 
costing $25 per HP., and the total steam plant, in 
cluding buildings, being put at $55.36 per HP., Mr. 
Manning’s tigures being $52.50 for the same thing. 

The result of Mr. Main’s calculation is, that an in 
dicated horse-power for the 
324.08 for 308 days of 104 
steam being used for 


complete condensing 


compound 
hours each, no 
other purposes, 


engine Cosis 
exhaust 
heating or and 
the price uf coal being $5 for 2,240 lbs. 

lor the purpose of comparing the above figures with 
those given by other engineers, I will give the cost ofa 
horse-power in both for 365 days of 24 
keeping the depreciation, 
unchanged, increasing the cost of attendance and sup- 
proportion, and 


cuses hours 


each, interest, taxes, etc., 
making 


This 


plies and coal in the proper 
the price of the latter $5 per ton in both cases. 


would make a horse-power cost for 3865 days of 24 

hours each: 

According to Mr. Manning..........seeeees woes eQO0.90 
- * BRE. TRO «ccs hedeweue eeceeeeeoene 51.75 


I have many other papers on this subject, two of 


them by eminent members of this society, and all based 


* A paper presented at the Montreal meeting of the 
American Society of Mechanical Engineers. 
** Png. News, Jan. 24, 1891. 


. 
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on an ideal engine working continuously at full load, a 
condition which is rarely attained, except in a few 
pumping engines; the cost of an indicated horse-power 
for 365 days of 24 hours each being much below any- 
thing I have been able to get from actual engines work- 
ing under ordinary conditions. 

[ think it will be interesting to contrast the figures 


yiven above with those given by a very high-class 
triple-expansion engine working under full load, or 


nearly so. I will take the Allis 
Milwaukee, as given in Professor 
read at the last meeting of this society. 
given are from a very accurate test, and the result 
shows this engine to be, I think, without a superior. 

During 1892 this engine ran 6,980 hours, pumping 
5,204,368,000 gallons of water 160 ft. high, and used 
5,516,000 Ibs. of anthracite 
2,000 Ibs. 

The water horse-power from the above figures was 
and if the ratio of water to indicated horse- 
power had been the same as during the trial, the in- 
dicated horse-power would have been 554.16; but as the 
performance was probably 
the average indicated horse-power during 1802 was 560 
of the plant as given by Mr. Benzenberg, 
the city engineer, was as follows: 


engine at 
paper 


figures 


pumping 
Thurston's 


The 





costing $5 


¥ 





coal, 5 per 


la ee 
503.33, 


not so good, I assume that 
The cost 


Cost of engine (and pumps) and four boilers, in- 


cluding toundations and boiler settings...... 351,000 
Cost of so much of buildings and boiler house 

as is chargeable to engime.........cccccceee 31,500 

ROME COME GE WINNIE ss io. cddccdccacksesccns QRUR 


The cost of operating in 1892 6,980 hours with coal 


dl $o.US per 2,000 lbs. was $28,107.10. 


ut So per 


Reduced to 365 days of 24 hours, and coal 


ton (2,240 lbs.), the cost will be: 


POUND Sos ergs on Sate es 6 ark a cA te RA se 
Engineers’ wages (unchanged)...............06. LU, 680 
Repairs to engine and boilers (unchanged)...... ti4 
Jb go Ae er ee eer ore 1G 
EOE ch otGus cad ruR ec emew need ee wadoe cl con 25S 


Interest on plant at 5% “ 
RPOUOCIAN - OO OF ois bin cckocetsiucekcnecsed ees 





Total cost 365 (24 hours) operation and 
MIOTICOMENCG 6 cc cess ceed dencsacndetevesanens 





09,2 
Cost per 1 L HP., = ——— = $70.02. 
56O 
This is exclusive of taxes and insurance, and no 
made for the land 
water; but it is to be 
and the 


The number of revolutions of 


occupied, and no cost for 


remembered that it is a slow 


value of 


this engine when pump 


moving machine, 


pumps is included 


ing was about 20 per minute during the test, but 


probably slower during the year’s run. Speeding this 


ebgine up to, say, 50 revolutions per minute, and as 
suming that it will develop 1,500 HP., let 


u 
the value of the pumps and add sufficient boiler power 


s deduct 


to increase to 1,500, and base the consumption of coal 
on that used during 1892, and not on the test; we wil 


then have: 


COGe OR MERU: 6 wind cdcesesdadecaancuden $112,500 
Deduct value of pumps and foundations 

TOM BUM BOW. cic icndncietxesccewes $31,000 
Deduct proportion of building, say..... 10,000 








Add say six boilers and settings and 
proportion of house and stack, say.. 


20,000 


$92 500 
the rate of $60 per 
have deducted 
those at Mil 


which would be at 

horse-power for the complete plant. I 

of buildings, as 

wiaiukee are rather monumental in character. 
The annual cost would then be: 


Say $90,000, 


$10,000 from the cost 





CORE i vas ede ped eRe Reade te deine atedweances aes $46,215 
Enginee Wames (UMCRAMBOE). 2. cccccccescecces 10,680 
SUCTIAED CUMICTIIIOG hoc ccc ce cc ce ceiseeceuesees 414 
Oil and waste 50 ME wick ctu eeu ee eka eee 621 
Packing (unchanged, as it included pumps)...... 288 
$58,218 

RIROPOGE CU THE QUO cei kids bc cceetedenesscence $ OW) 
Depreciation on plant at 4c dicasvsccdcccccece », 600 
"ROCHE BMMGEL COGE noi occ Sc catedtaawdevewss ax $66,318 


66.318 
Cost of 1 I. HP. - 
1,500 


24 hours each, coal $5 per 2,240 Ibs 


$44.21 for 365 days of 


horse-powel 


The indicated 
per hour, is 1.57 lbs. in the above calculation, ind this 


cousuuiption of coal per 


the operations for t} 


is, as before stated, based on 
year 1892. 

While I do not pretend that the 
I believe they are fairly accurate, and rather 


above figures are 


exact, 
favor of the engire, bearing in mind the omission of 
any charges for iaxes and insurance, or any rental o 
interest on the vaiue of the land occupied by the plant 
or charge for water. I think it is safe to assume that 
11. HP. cannot be produced for 


than $40, with 


365 days of 24 hours 
each for less coal at $5 per ton of 
2,240 Ibs. 

From such data as I have been able to eollect I give 
in the accompanying table the cost of 1 I. 





days of 24 hours each, and 308 days of 1014 hours each, 
the 1044 hours 
ordinary mill or factory: The interest on the plant is 
placed at 5%, depreciation at 5 insurance on % of the 
plant at 1 and taxes on % of the plant at 14%. No 
rental or interest on the land occupied by the plant or 


representing the running time in the 


ost of water is charged. The value of the land oc- 
cupied varies so largely, especially with electric light- 
ing and trolley plants in large cities, as to make the 
insertion of these tigures misleading. 

Total Cost of 1 I. HP. Per Annum for Various En- 


gines. 


5 days of 24 308 days of 104 


hours hours. 
: Coal per 2,240 Coal p 2,240 
Kind of engine. Nhe 63 Obs : 
’ $$ $ $8 @ 6-49 
2 3 4 5 2 3 a 5 


rriple expansion, 
lis, 20 revs 


pumping, Al 
Triple expansion, 


a te 48 55 61 67 31 33 35 37 
without 





pumps, 4llis, 50 revs ...... 27 33) 339 16 
Compound mill, best engine.... 29 36 44 51 17 
= “average es 39 46 52 58 2 





electric light, ave’'ge.122 139 157 174 %8 

trolley .. saccawe 48 58 68 79 2 
Triple expansion trolley.... . 45 54 64 TH 26 
Condensing mill 44 2 61 69 25 
Non-condensing, 50 to 200H. P. 70 76 81 88 49 53 57 6 


The figures for engines below 50 HP. vary so widely 
that I have omitted them. 
‘alculated as far as possible from actual engines run- 
ning under ordinary conditions, but I do not 


The above table has heen 





pretend 
that the figures represent true average values, not hav- 
from a sutlicient 
nearly 


ing been able to collect 
The 


class, and of large powers; the 


information 


number of cases. engines are all high 


figures in the table are, 


therefore, rather below than above the average. 
MECHANICAL DRAEFT.* 
By William R. Roney. 


good 


for supplying sultlicient 


draft, na 


oxygen for the economical com- 


rhe importance of tural or artificial, 
been recognized by intelligent 
and 


combustion of the 





in efliciency capacity, 


obtained by the rapid and energetic 


various kinds of coal, and the resulting high furnace 


uperatures are Well established. Lts linportance has 
conceded Within a few 


The wonderful stimulus wi 


however, been generally ouly 


h the development 


ft electrical industries has given to the building of 


OlMpound engines hus necessitated higher boiler press- 


ures, and this in turn has greatly increased the use of 


wilers of the w r-tube type While high initial tem 
perature in the furnace is essential to the best econ- 
omy with all types of boilers, it is especiaily so with 
Vial ube b Ss, with their large amount of heat 

sorbing surface in close contact with the products of 


ion; as otherwise, the temperature of the 


gases will be lowered below the point of ignition and 
they will pass to the chimney only partially consumed, 
fo obtain this high fur e temperature requires draft 
sullicienily sirong to deliver an abundant supply of 


oxygen to the Lurnice. 


there are two well known means used for accom- 


viz., natural draft, produced by a 


plishing this resul 


coluwn of heated gases in a chimney of suitable pro- 


portions; and furced draft, obtained by mechanically 
under the grates with a blower or 


ug a pressure 





creating 
fan 

A third means, less widely known, is mechanical ex- 
haust or induced draft, produced by a suction fan 80 


t 


to draw the waste gases from the furnace 


urraunged as 


nd discharge them into a short stack sufficiently high 





to clear the surrounding buildings. 


Although the 


is only within a few years tua 


idea is by no weans a new one, yet it 


mechanically induced 


draft has been much used or installed on a » scale 





had been used, with a few exceptions, for 





he purpose of improving poor draft by helping out an 

sullicien rv overiouded Chimney. 

On account of the height of the stacks being neces 
sarily limited, a ial or forced draft has been used 
on ocean steamers for many years. Here the usual 
Liesl ra rubbibg 


Maintaining an 





This method of 


pense for power to drive the which 
would not be considered for a moment except on ship 
board, where the li ted rule, prohibits 


he use of large, slow-ruuning fans and where economy 





is not th st impo consideraiion. Experin 5 
in the use of ically induced draft are now be 
ll mad Ss l Atlanti liners slealit 
‘lin, rf American line, was fi last yea 
with large s n exhaust fans, driven i -con 
nh ed engines and having a «¢ Ipac vy sufficien to 
produce a draft equal to 3.5 ins. of water. Connections 
* A paper presented at the Montreal of the 





American Society of Mechanical Engineers. 






























































bye 
et e smoke flues, so that the gases were 
furnaces through a by-pass and dis- 
the steel smokestacks. The results ob- 
ide public, as they are stitl being 
‘ ! Ly. 
is iccessful applications of me 
‘ have been made in connection 
iters designed to utilize the waste 
tl gases, and known as fuel economizers. 
i heaters hus been manufactured 
if ve 0 years, und in this country for 
\ I} \ ty however, been im 
years, as their value as a fuel-sauving 
blished Pheir successful operation 
» dependent upon good draft, that no well- 
‘ ild think of installing an econo- 
iking provision for much better draft 
I W ag require Without 1 
i f the reducing effect on the draft caused 
x the temperature of the gases and retarding 
vb the mechan cal interference of the p.pes, 
© COS } good eng.neering to attach au 
ya chimney less than 200 fc. in height. In 
vorking ecouomizers in connection Wilh 
‘ hose where the cCh.mney is cons.der- 
~() igh 
s to be urged aguinst high chimneys, as 
\ nech i eXihaust dratt When used 
izers, are: (1) Excessive cost, both on a 
heigut required and on acesunt of founda- 
h lmust of necess_ty be very substantial, and 
nvo_lve expensive piling and filing. (2) Tue 
| ed for foundations, which may be Very 
especially in large cilies, or may be required 
purposes and which can wth difficulty be 
A chimney 250 ft. high will requ re foundations 
in oO ft. square, and in some cases much 
\ certain miiumuimn temperature of flue vases 
i to produce an effective draft and to operate 
s ecohomically, and this fact lim_ts the amount 
er bh surfuce which can be used, and 
| y the fu suving obtained by use of the 
Ze Phe sume fact operates unfavorably at 
vid es, Which are often unavoidable, when the 
y must be built la enough for future increase 
boiler plant. (4) A chimney once bult limits 
iximum capacity of the boiler plant, and also is 
‘ » be affected by atmospheric changes which 
susly impair its efficiency. These objections to 
chimneys, which are so essential to the use of 
‘ lizers, do not hold with mechanical draft. 
I irst cost of a properly designed mechanical draft 


s very much tess than that of a suitable chimney 


ipacity, offen averaging 75 to SO less, ac 

) g io the size of chimney and character of founda- 
s required. The fans and short stack require very 
foundations, even less than that of an ordinary 

ing. Th pace usually required for extensive 
foundations can be utilized for economzers, 


i by elevating the economizers and fans upon beams 


us prea underneath them can be used 
ups, condensers, ete. The space thus saved is 
f great value. especially where tand is expensive. 


} 


requires that the gases in the chimney 

a certain minimum temperature in order to 
proper supply of oxygen in the furnace and 

lL combustion of the fuel, whereas with mechanical) 


lraft the amount of draft obtainable is en- 
lependent of the temperature of the 
used (n combination with a 


ononizer, if 


tlue gases, 
properly pro- 
is possibie to lower thelr tem- 
p e to a point 


where the draft of even a very tali 


ney would be practicaily destroyed. 


\ ‘ draft possesses great advantages over 
in its flexibility and adaptabiity to both 
ind small capacities, and in its ability to meet 


ind excessive demands for steam, either by an 


of the throttle valve, or by an automatic 


eg controling the steam supply to the fan engine 
g to t boiler pressure. It is unaffected by 
spheric changes, furnishing the desired amount of 


espective of cond-tions of wind or weather. 





O lependently of the amount of heat in the 
i s pussilie to obtain a higher temperature of 

wuter in ( ynomizer and a lower temperature 

f g gases than cou'd possib!y be obtained with 

Vv, and at the sam me provide sutlicient draft 

un rap.d and economical combustion of the 

f Phere are und yedly Inany boiler plants 
‘ with « mnizers 1 chimneys, where the 

is so greatly reduced by the economizer, that it 

nh question whethe Saving in fuel by thus 

feed water is not more than balanced by the 

uperfect combust-on in the furnace; and 

\ wou.d not result in a greater saving in coal 
e economizer and g better combustion, 

gher initial temperature due to better draft. 

) i ick eye Which fuel econo- 

y sone mes eceived has been often due 

! gineering, and to placing them where the 

ft was non oo good already; the result 


iey not only failed to show the economy 


but so impeded the draft 
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that the efficiency and capacity of the boilers were 
It was quite natural, under such cir- 
that the economizer should be 
and allowed to foul 
within 


became 


greatly impaired. 
cumstances, neglected 
up by the accumulation of sedi- 
he pipes, and of soot without, until it 
a source of loss instead of economy. A chap- 
ter on the use and abuse of fuel economizers could 
written, but—‘tthat is another story.”’ 

A mechanical draft plant properly designed, with du- 
plicate fans and suitable construction, 60 
arranged that one is always in relay, can be made so 
reliable that the boilers cannot be shut down by any 
ordinary accident. With the fans properly designed 
and proportioned to the work, the power required to 
operate to practically have no 


Dietit 


easily be 


engines of 


them is so small as 


effect on the economy obtained. The mistaken idea 
that prevails somewhat, even among intelligent engi- 





heel 





regarding the amount of power required for me- 
chanical exhaust draft, is probably caused by the well 
known large amount of power required to drive the 
fans used for forced 


handles a 


high-speed pressure blowers and 
draft. Mechanical draft large amount of 
heated gases with slow-speed exhaust fans at a low 
pressure, and with a smail expenditure of power. To 
illustrate, the writer recently designed a mechanical 
draft and economizer plant for 6,000 HP. of water-tube 
providing duplicate large 
special design, each driven by 
and each 


boilers, 


slow-running fans of 
uh independent engine, 
pounds of 
to develop 25 in ex- 
Hil’, The power required to 
drive one fan to do this work was U.6% of the boiler 
hhorse-power developed. Or, estimated in coal per 
horse-power per hour, and at $3 per ton, the fuel cost 
of operating the plant one year was 2 of the esti- 


“+h 


having a Capacity, estimated in 
burned per hour, sutticient 


7,000 


coal 


oess of rating, or 


mated cost of the chimney originally planned for the 
piant, In other words, it would not pay to build the 
chimney so long as Money wus worth Wore than 2% 
per annum, 

In a typical boiler house the economizer is elevated 
upon columns and beams to provide for utilizing the 
space under the economizer for feed-pumps, condenser, 
etc. The exhaust fans, of which there are two placed 
side by side, are equipped with direct-connected en- 
ole engine showing in the illustration, the 
other being on the farther side. These fans and en- 
protected bearings, 
to withstand the heat 
When the economizer is cut out for cleaning or for re 
pairs, and the hot directly to the fans. 
they are so proportioned to their work as to handle a 
Inaximum amount of gases with a minimum expendi- 
ture of power. 


Zines, only 


vines are with 


water-jucketed, 


of special design, 
self-oiling and 


gases pass 


rhe arrangement of the economizer pipes and blow-ofl 
connections are worth noticing, in that they provide a 
uicans of blowing out the sediment which may 
mulate in the pipes, and at the same time a complete 
Many ex 
tensive plunts are now in operation, or in process of 
construction, in various parts of the country equipped 
wiih draft 


accu 


circulation is maintained in the economizer. 


ecohomizers and mechanical similarly ar 


ranged. 

Probably the largest plant of the kind yet built is 
that of the Philadelphia Two large 
houses are in process of erection and partly in 
operation for this company; one of 7,500 HP. and one 
of 6,000 HP. In the ‘Thirteenth and Mt. Vernon 
there are 20 Babcock & Wiucox 
boilers of 375 HP. each, arranged in two parallel rows 
boiler 
Che other station of 6,000 HW. is arranged similarly, 
except as to the number of buvilers. 


fraction Co. 
power 


St. power house 


ef ten boilers on opposite sides of the roo. 
The gases from 
flues at the back 
house, drawn through the 
ecouomizers and discharged into stacks by four large 
slow-running exhaust faus of special design. These 
fans are arranged in pairs, and are of such a capacity 
hat two of them will handle the gases for the entire 
plant, 
by duplicate 


each row of boilers are conveyed by 
to the center of the boiler 


thus leaving two in reserve. ‘The fans are driven 
and counter-shafts, so arranged 
that either eng ne will drive any one or more fans, as 
desired. The stacks extend but a few feet above tne 
roof and are lined with brick to preserve them from 
the corroding action of the gases. 
pumped through exhaust steam heaters to the econo- 
mizers, and thence to the boilers. At the Thirty-thira 
and Market St. station of the same company, the fans 
are driven by engines belted directly, one small engine 
to each fan. 


engines 


The feed-water is 


The economizers occupy the space orig- 
inally planned for two tall chimneys, one for each side 
of the boiler hLouse. 
200 ft. 


These chimneys were to have been 
high with a flue 11 ft. in diameter. Two of tne 
fans are capable of producing a draft equal to that of 
the two brick chimneys originally planned. 
required to drive one of the plant is 
now being operated, is exceeding!y small, being less 
than 10 JIP. for each 2,000 HP. produced, or less than 
0.144% of the power developed by the boilers. 


The power 


these fans, as 


The following data will be of interest, as showing ln 
tabulated form the results obtained by economizers and 
mechanical draft in a number of plants in regular ser- 
vice. In every case the feed-water was partially heated 
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by exhaust steam heaters, or in hot wells by condensed 





steam from various sources. 

Tests of Economizer and Mechanical Draft Plante 
Showing Initial and Final Temperatures of Flue 
Gases and Feed-Water in Degrees Fahrenhe‘t. 

Gases Gases Water Water 
enter. leav. enter. leav. Gain in Fuel 
Plants econo- econo- econo- econo- temp. of saving 
tested. mizer. mizer. mizer., mizer. water. per cent 
1 610 840 110 287 177 16.7 
2 nod S4 276 192 17.1 
o nO 185 SOD 120 hace 
t 522 15 300 145 13.8 
5 DOS 190 30 110 W7 
> 465 180 205 115 11.2 
7 490 165 280 115 11.0 
8 195 15 320 165 15.4 
9 59D 130 311 181 16.8 
A NEW AUTOMATIC SWITCHSTAND. 
In the automatic switehstand shown in the ac 


companying cut the cluteh connection generally 
used in such switchstands is dispensed with, thus 
eliminating what is claimed to be the weak point in 
such stands, as they are liable to leave the points 
partially open after a train has trailed through the 
switeh. The last motion due to the excessive wear 
of the avoided. The spring is 
placed on the top of the stand, enclosed in a hous 
ing, through which are connected the sliding bars 
which lever casting fastened to the 
erank spring acting upon the sliding 


clutches is also 


actuate the 


The 


shaft. 





A SS 





New Automatic Switchstand. 

bars is always bearing against the lever casting, 
thus pushing over the crank shaft, which forees the 
switeh points tight up against the stock rails, and as 
there are no stops or clutches confining the move- 
ment of the crank shaft, any lost motion, due to 
wear of parts overcome 
by increased throw of the crank, thus avoiding the 
possibility of a lip to the switch. This is the chief 
and special feature of the new stand, and jt is 
claimed that this is not accomplished by any other. 
There is no strain upon the spring when the stand 
is being thrown by hand, and owing to the increased 
leverage obtained by placing the spring as described 
the points are more easily opened when trailed 
through, thus lessening the liability of breakage of 
switch points and other parts. The connecting rod 
cannot be taken off the crank without unbolting the 
bottom bearing and lifting the crank shaft, and the 
target shaft can be turned to suit the track. he 
stand is well proportioned and has few parts, which 
are easily got at. The cut represents a low stand 
for yard switches, but a higher stand is also made, 
with the target on top of a rod. These switchstands 
are manufactured by the Weir I’rog Co., of Cin- 
cinnati, O. 


or widening of gage, is 
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A “CRACKER” LAND SURVEYOR. 

The part which good nature and bad whiskey 
play in the elections of county surveyors in Georgia, 
at least in one county, is described by a correspond 
ent from that State as follows: 


In Murray County, Ga., some citizens decided that 
the County Surveyor had heid the okce so long that 
ie thought he had a mortgage on it and had become 
iltogether too “‘bigoty’’ in his actions. It was also de- 
e'ded to run a jol fellow against him whose s)Dle 
recommendition was his good-felowship and his capa- 
city for corn whiskey. This “good fellow’ was there- 
fore fitted out with a mule, saddle and brid!e and 
nanket, contributed by the crowd, and as candidates 
are entertained gratis in that vicinity, ous new candidate 
gan his electioneer.ng. His “platfrom’’ was an- 
nounced to 2 small crowd of Listeners in each settie- 
ment, after indu'gence in ‘good corn Leker” all around, 
ws follows: ‘Well, boys, Um a runnin’ fur County 
Surveyor and want your votes. I don’t know nothin’ 
about no cha'ns nor no compass, but jest give me a 
stake fur a starter an’ let me step it, an’ I kin beat 
ill hell surveyin’.”’ Then came another “ licker up” 
ind our friend would pass on to the next settlement. 
Our “sood fellow was elected by a majority of 200 
votes out of a total of 900 votes east. The above is a 
true story and n> great faction was exhibited 
hy the people about his work either. 














dissatis 


PERSONALS. 
Mr. F. T. Robertson has 
gineer of Westport, Pa. 


been appointed City En- 
Mr. James A. Wright, President of the Internationai 
Line of 


June 7, at the age 


Steamship Co., which operates the American 
steamers, died at Germantown, Pa., 
if 79. 

Mr. James W. Shea, 
Civil Engineer, of Wabash, 
of Alexandria, Ind., 


aged 50, ex-County and City 
Ind., and lately City En- 
died at Wabash, Ind., 


g.neer 
> 


June 3. 


mr. BD FG. General Manager of the Mexico 
Cuernavaca & Pacific Ry., has resigned to take charge 
of the extension of the Pecos Valley Ry., from E.idy to 
Rosweil, N. M. 

Mr. Arthur H. ting Engineer to the 
Rafiroad Signal Co., wll fill temporari'vy the 
position of Western Agent for that company, recentl 
vacated by Mr. H. M. 

Mr. A. M. Wellington will sa‘l for Bremen, June 1 
1 about Oct. 1 


Smith 








lee 


Johnson, Consu 


Tohuson 


Sperry. 


to be absent ti 


chiefly in Sweden and 
His address is care Bre & Co., 


Court, London, E. C. 


Norway. wh, Shipley 
7 Founders’ 

Mr. F. A. Scheffler. M. Am. Soc. M. E., who has been 
the New York representative of the Stirling Boiler Co., 
luring the past year, is to be associated with Mr. J. 
Bradford Sargent in the office of the same 

New York office of the Stirling Co., has 
been placed in charge of Mr. John MacCormack. 

Mr. C. J. H. Woodbury, M. Aim. Soc. C. E., has re- 
signed the position of Vice-President of the Boston 
Manufacturers’ Mutual Fire Insurance Co., his resigna- 
tion to take effect Sept. 1. 
the company wil. terminate July 1, a leave of absence 
having been granted for the remaining two months. On 
Sept. 1 he will enter American Bell 
relephone Co. 

Mr. R. G. Matthews, ntendent of the Buffalo 
ind Rochester Divisions of the Buffalo, Rochester & 
Pittsburg Ry., has been appointed General Superinten- 
dent of that road, with headquarters at Buffalo, N. Y.. 
vice Mr. James H. Barrett, resigned to 
position of General Super 
Akron & Columbus and Oh‘o Southern railways, 
headquarters at Cleve'and, O. 

Mr. Daniel Davenport, a 
builder, of St. Jobns,. N. F., died in New York city 
June 11. He was born in Lansingburg, N. Y., and was 
60 years old. He had built railways in Kentucky, 
Illinois and Alabama and in Africa, Brazil 
and Chile. His last contract was in Chile, but owing 
to the revolution he was forced to stop work and re 





Boston 





mupany. The 


His active connection with 


the service of the 


Superi 


accept the 
ntendent of the Cleveland, 
wth 


coutractor and = railway 


Tennessee 


turned to this city in February. 

Mr. J. D. Meliwain has resigned h’s position as Gen- 
eral Superintendent of the Harvey Steel Car Co., to ac- 
cept a similar position with a prominent Eastern firm. 
Mr. MelIlwain has been with the Harvey Stee! Car Co., 
1892. For ten years previous to that 
Mechanical Super-ntendent of 
of the Grand Trunk Ry., 


since January, 

me he was Assistant 
the Great Western Divis‘on 
ind previous to th's was connec ed with various rail- 
ways and car States. Mr. Me- 
fiwain assumes his new posit-ou June 16. 

Lieut. W. H. Jaques, Engineer of the Ordnance De- 
partment of the Bethlehem Iron Co., has resigned to 
enter into partnership with Mr. Horace See, M. Am. 
Soe. M. ; Architect. They 
will engage in general eng:neering work and consulta- 


works in the United 


gineer and Naval 





connection with the manufacturing and treat- 
armor, shafting and other war material, 
the machinery required for their production, and espe- 
- cally with the fluid compression and hydrautic forging 
of steel and the best types of armor. The office of the 
new firm is at 1 Broadway, New York city. 


tion in 
ment of guns, 
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Prof. Olin H. Landreth, M. Am. Soe. C. E., M. Am. 
Soc. M. E., has resigned his position as Dean of the 
Engineering Department of Vanderbilt University, Nash- 
ile, Tenun., to aceept the chair of Professor of Civil 
Wagineering at Union University, former:y Union Col- 
lege, Schenectady, New York. 
tablished the 
versity in 1879 


Professor Landreth es- 
Vanderbilt Whi 
and hes developed it from a small b 


engineer:ng school at 


ginning until it now occupies two large-sized and well- 
equipped buildings, and has a dozen instructors :n tn 
various courses. ‘The en 





school at Union Un 
vers.ty to which Professor L ‘eth goes ‘s one of the 
oidest in the country, 






having been established 
but unt:l within a year or two it has suffered frow lack 
of financial 


support. It is now being built up by the 


construction of new buildings, and the addition of new 
equipments, and with Landreth and othe 
able instructors in charge, is expected to take 


atnong the engineer’ng schools of the country. 


Professor 


high rank 


SOCIETY PROCEEDINGS. 


ENGINEBRS’ CLUB OF CINCINNATI.—At the mer 
ing on May 17, Colonel Anderson gave an account of 
His visit to the Catal Inves 








ing ‘ oitiee it 
Columbus, in March, in the interest of the proposed 
ship canal from the Lakes to the Oh’o River. Mr. §. 
Whinery read a paper on : 


>t? 
Peally 








“Determining the Sizes of 
vay Culverts,”” going into the subject very 
thoroughly, proper method to be used, 
taking into account all the conditions invoived. 
amount and duration of rainfall, the area drained and 
the incination of the water 





deseribing the 


shed. and in this con 
the velocity of the flow 
J. F. Wilson, Secretary. 


rection 


WESTERN SOCIETY OF ENGINEERS.—T! 
monthly meeting of the society was held at the Grand 
Pacitic Hotel Wedn sday, June 6, President H 
in the chair. The first paper read was by Mr. E. A 
Rudiger on the typhoid fever epidemic at Ironwood 





Mich., in 1893, resulting from the use of contaminated 
well water. Nearly S00 cases of typhoid w 
ported in a population of 1,500. The second paper was 
by Mr. Samuel M. Rowe on the Halsted St. due 
recently put in operation over the Chicago River Mhis 
structure was described in our issue of April 19, 1804 
Phe next meeting of the society will be held July 11. 


ENGINEERS’ CLUB OF ST. LOUIS.— At the meeting 
on June 6 a paper was presented by Mr. A. A. 
entitled ** Some Noes on the Brooklyn Elevated Rail 
way.’’ The paper was accompinied by detailed drawings, 
showing the essential features of the structure 
together with 


buildings, 


specifications for the wor 






area served. Particulars of im- 
provements made in recent construction, together 


of operation and 


and a map showing the 


Inaintenance 
‘sented. In the discussion, which was pa 
Moore, Flad and Whe 
between posts and founda 


brought up, as well as the present condition 


first costs, cost 
also pr 
pated in by Messrs. Schaub 
the details of connection 
tions were 
of the iron work of old structures, and the amount of 
vibration. A paper by Mr. J. W 
Construction on the Illinois and Mississippi Rive 
then read. This work, 
known as the Hennepin Canal, 
bend 
Rock Island. An elevation of over 200 ft. is crossed. 
necessitating numerous locks. It 


Woermann on ‘Con 
erete 
which is better 
connects the Ilinvis 


Canal’? was 


River near its great with the Mississippi 

being impossible to 

hand for the 

iInusonry, it was decided to use concrete exclusively for 
I 


get a good grade of limestone near at 


that portion of the work now in hand. theref 


t, therefor 
represents one of the most extensive pieces of concrete 
construction in this country. The 


be heid on Sept. 19. We. E. 


next meeting will 
Bryan, Secretary. 


AMERICAN SOCIETY OF MECHANICAL ENGI 
NEERS.—The annual summer convention was held last 
week in Montreal, Que. Members from New York city 
and vicinity to the number of about S80 left New York 
on Monday morning, June 4, in a special train of par 
lor cars, and were joined at 





Rutland by some 30 mem 
bers from Boston. The excursion was arranged by the 
P:ssenger Department of the Central Vermont hk. R., 
and the excurs ons 


Mr. A. W. 


the conrpany. 


were “personally conduc i’ by 
Agent of 

A clear, bright day, which showed th 
along the Hudson River and through the 


Green Mountain state to the best advantage, made 


Ecclestone, Southern Passenger 





fine scener 


Vy 
journey a most enjoyable one. 

Hotel headquarters in Montreal were at the Windsor 
Hotel. The program of entertainment provided by thy 


local committee began on Tuesday afternoon with a 
drive around Mt. Royal Park, that most peculiar and 
beantiful feature of Montreal’s topography. A cold 
rain marred the pleasure of this excursion, but amends 


were made for this by the warmth of the welcome ex 
tended to the visitors at the opening session in Molson 
Hall, McGill University, on Tuesday 
Mayor of the city, J. O. Villeneuve, 


society. He was 


evening. The 
read an official 


; ‘ _ 
welcome to the followed by Si 
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Donald 


widely 


Smith, Chancellor 


known for his long connection with the Cana 
dian Pacific Ry. and the Hudson Bay Co. After this 
other addresses by Prof. H. T. Dean of 


the Faculty of Applied Science of McGill University 


of McGill University and 


came Bovey, 


und long-time Secretary of the Canadian Society of 
Civil Engineers, and by Mr. Herbs Wallis, General 
Manager of the Grand Trunk Ry., and chairman of 
1e local comn rf t I To s ind 
rth greetings response was le n rl f S 
ciety by s Presiden Eck Bb. Coxe ind t I 
ing’s exercises were coneuded 

On Wednesday mo v st session f ! 
ing nd discussi ) Ss was held i MI 

I) 1 Eng ering I g of MeGill I \ No 
j Wis wiven tha 1 ne t fall 
several prop d an | m 4 Sci S ules 
W l b i d upon [ l ‘ f s red 
tmendmen'ts a grad ‘Fellows W be i 
vddition > v les pres exis o d bv 
anot sore mnges nad ‘ ] Ss f 
! publication mri r} Presid ) ed 






































Nason, Robert J. G 1 J. F. Holloway as a 
l ng commu t 
r Orst pap list was by M A. K. Mans 
eld, of the Bucke Engine Co., enti i N s on 
e J ry of Shaf Governors ] ip was a 
mathema il treatment of va us p s il design 
ff shaft governors, and was discussed at considerable 
lergth by Professors Lanza, Jac us and Webb ard 
M F. M. Rites The discuss served ) 
b if ot fa fi eu Ics muy ont i 
S id < ding « eus ga l 12 ey 
mathema ians D reach diff ! ~ Ss 
processes. In closing the discussion Mr. Mans 1 said 
n answer to a questio ‘ 1 . . 
sion rat s v shaft gove on th kK 
\\ l eula witl is ed y i } f Ss ” 
if properly adjusted This refers, howey ' 
s] 1 as su ed t , tines i nurmbe rf vu 
ions. A sudden and g inge of rd may ise a 
iomentary change of sj 11 g 2 é 
fo I etre f I szove sf Ano DD 
f in est developed ie discussion was that gov 
nors have be n made so Ss 3.t.V is ) \ or VE } 
sO a i it ise of vad ow | ise a a 
f s 1 instead of f s 
Heat Units and Sp is f l z Kugines 
vas of xt pape presented \I 
All ] Hall he Geo. I Blake Mf Co | 
pape was eX] f it hea i busis 
ilopted by the so y inits s lard cous yey 
if eng Sts, M \ \ { 5 idl hi 
; hasis opted by the So y was having 
fluenc i iusing bb hea ms to be W 1 on 
r he init basis i nit veiling q ed » gu 
l l 1 un pe ig f the heat units i 
ie coal would b itilized by t i 
fhe next paper by Prof. W. H ris des ing a 
new recording pressure gage for very hig essures 
1.000 Ibs. or over, is given in full elsewhere in this 
issue. It gave ris ra led uss ! i 
b of gages ar n temp * § It was pointed 
ou h i tl ordinary sten gag cousisting of a 
B lon tube, the tube is likely » take a perma 
set under heavy press d w ¢ f d 
dicate ¢o tly M I H. La Forge said d 
Bourdon be at hed » the f of a re tub 
lar boile where it would be heated ] hot gases 
in the up-take, would the end of a year show 5 to 
10 Ibs. less than the actual pressure. It was ited ou 
hat in the Bris gig be is not s i any 
we Le ne ts elastie liu is is case in ord. nary 
e gag 1 he it s ild 1 n i ss 
» € ’ M \ Awuary s l h wie! i 
y Ww $s eSSeC! il a empered s ( SS}! - was I h 
more reliable in a brass sp g hard by cold 
drawing 0 ) ical i M I R 
Almond ported as an exal e of the low he at 
which steel WwW { bay its vie sta iff ed 
that he had softened hard steel wire en ugh to perm! 
it rd without breaking by ssing ug 
bath of boiling wa M I A. Tlals said files 
hardened by heating { lead and n g in 
vA 1, @ aI S “r \ it a tempe l 
so 120° EF. by t f 1Z they wo l 
snap sl f allowed 1 bet = baiite 
ing. M ( y sale s gs WwW vi 
@ 1 under s g \ Oo breaking, s ls 1 
e@ used W 1 the lowes 0 mut W p rf 
harde ind ft | = " 
4 F i l ) ‘Compress¢ 1 Air was 
, . } It was scussion of lvantaces 
. | gained r se of ) essed 
vi espe | fere! » the great econ of 
} ne ai f is ’ ss ‘J Ss 1 1 
bri liscussion gave some figures with ref o the 
f re ra obtained by rece! | nents 
wit] ssed air street car motor on the Me 
s system 
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luding paper of this session was by Mr. A. 


nsou, Chief Engineer of the Bucyrus Steam 


& DD ve Co., on the relation of the drawing 
op. We reprint the paper, with the dis- 
t r page 
\ lay af was spent in an excursion 





1 the visitors by the courtesy of the Montreal 





Commissioners id 1e Grand Trunk Ry. A 
ra n Grand Trunk Ry. carried the party 
chi where a steamer was in waiting to convey 
ty down the ver. The Canadian Pacific bridge 
f is old Victoria bridge, beneath which the 
er passed, excited much commen from the 
ut the chief pleasure of the trip was the ex- 


g run down the Lachine rapids. After passing these 
‘ past : ' 


ntinued Jown ie riv 





or 
front protection works Which ihe 


ng out. A luncheon was served on board, 


I 11 he rive landing the party at 

! L Canal. In the evening a 

vas given it embers by Sir Donald Smith 

sid e, and it is safe to say that the Society 
been ente ned i a mansion more richy 

ited ar fu shed ¥ treasures of art or with 


neely hospitality. 





neering. 
morning was devoted to the 


Steam E 

on on ‘Thurs lay 
ation and discuss'on of several papers on steam 
neering, opening with a paper by Prof. R. H. Thurs- 
‘The Theory of the Jacket; Current 
ee.’ The paper was 94 pages in length, but its 


s condensed in the following extract: 


steam 


rhe most recent investigations show that all types 
steam-engines are rendered more efficient by the aa- 
"ny more completely 






) eal ‘kets, and that the 
faces ¢ nders, reeeivers, ete., are jacketed 
ter Is the saving effected. This amounts to 
» that 


for every pound of steain condensed in the 
reater quantity is saved in the cy‘inders. 

eam saved in the cylinder to steam ex- 

led in the jackets from a little under two 








itio of st 


varies : 
some types of engines to over five to one 


The gain that may be expected to re- 
from jacketing an engine depends upon such a 
considerations, relating not only to the 
he eng'ne and of the boiler, but also to the 
of the machinery under steam, that it can 
y generally stated as lying between 5% and 
total feed-water evaporated; but in the case 
of good construction it is 
gain is over 10 of the total 








f the 
f modern marine machinery 


rf probable 
feed-water ev iporated. 

When jackets are used care should be 

ie folowing essential conditions of 
econom'eal working: 

1 he jacket should be prov'ded with ample supply- 
1 with effective other drainage ar- 
ngements, and for removal of air as well as water. 
} jacket can be made to drain back to the boiler, 
man shonld always be adopted. 


that the 


taken to meet 
efficient and 








traps or 








°) They shou'd be kept suppied with steam at a 
pressure equal to that in the boiler. 
All surfaces exposed to full-pressure steam should 
be jneketed, if practicable. 
1) The jacket itse'f should be very carefully and 
rouchly lagged. and so made secure against serious 
external waste of heat. , 
Provision for safe expansion and contraction 
‘a b very ¢c fully made. 
(6) It should be seen that the jacket-steam has every- 
vhers mmplete eontact with the inner or working 


vlinder, and that a’l water precipitated therefrom may 
itiy and drain away 

walls of the eylinder, or ‘“iner,’’ should be as 

ible, and yet safe: all core-spaces should 

he free nd clear: all eore-sand thoroughly removed; 





-omn'etely 








kets should exist in which water may gather, and 
fi ind jo'nts shou'd be made with extreme care. 
8) It 's probably wise to jacket all the cylinders of 
| eviinder engine if maximum economy is 
or? 
0) The jacket, in eases in which steam passes through 
nthe w to the work'ng eyl nder, should he de- 


1 and proport oned to act as an effective separator, 
yyw then give good resn'ts by the currents of steam 
veep ng the cylinder surface free from films of gather- 
water. 
\ icket through which. the steam 
j r should pass would*have a great sdvantage in 
Meieners f heat-transfer: but untess the entrained 
nd condensed im could be completely re- 
1, it would cause counterbalaneing, and probably 
ter. losses, as compared with the usnal arrange- 
by carrving that water into the engine to ex- 
rate wastes. 
and under all conditions, the use of a 
jacket is “fa violation of the fundamental law of 
n efficteney ngines, which requires that 
ey should receive a!l their at at the maximum and 
\ t out at the mini mperature 
se of an engine 


es between these 





entering the 





Tr Il eases 










nor. as 





at tem- 
n the heat 


rt lessens efficiency, evil vy must do 
| ir the end of th It is a necessary 
fied onlv by the iffecting the use 

1 nstruction of the The advantage to 
1 thus varies ac ccumstances, and 

may not only sometimes be useless. bu 

f rhe necessity for a careful study of the 

s of use f eare in its applieation, and of 


t determination of its value, is evident. 


r f diseussions of Professor Thurston's pnaner were 
1 by Messrs. Hale, A. F. Hall and Rockwood, 


d Prof. D. S. Jacobus then read a paper describing 





nts on a 4O-HP. engine » determine the in- 
of « npress'on on ste consumption The ex- 
ta proved that for either equal amounts of 


ed, or for equal points of cut-off, the 
pressed 


wm 1 an engine should not be con 


e initial pressure, but to some lower press- 
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ure in order to obtain the best economy.” In dis- 
cussing the paper Prof. John H. Barr stated that similar 
experiments made at Sibley College had shown slightly 
different consumption was 
about the same with compression as without, thus in- 


dicating that there may be, 


results, or that the steam 


as has long been held by 
mnay, an important compensation in high compression. 
Mr. Frank H. Ball thought that the dfferent results 
obtained by Professors Ball and Jacobus might be due 
to the fact that in one case the clearance was large and 
in the other way small. Mr. Ball then read his paper 
on proportioning cylinders for 


their free expansion losses 


compound engines by 
The essence of the paper 
was that In multi-eylinder engines each cylinder should 
work at the h'ghest attainable efficiency to get the best 
result. The author summarized his conclusions as fol- 
lows: 

(1) That in enrrent engineering too few expansions 
¢ btained in eomponnd engines for best economy. 
(2) That w'th 150 Ths. pressnre and a f000d vacuum, 
if least 22 exnansions should be realized in a_ triple- 

ansion engine 








2) That the ev’inder ratios ord'narily waed are too 

Mall. heeanse they give too little “terminal drop’’ for 
lhest ereanomy. 

(4) That too Ute attention js given to the com- 
jon eurve, which shon'd he determined hy the ex- 
yn enrve. and shon'!d never reach in'ttal pressure 

While waiting for the verdiet of futnre exneriments 
he anthor will st'll further risk his engineering rennta- 
tion Gf he has anv) bv venturing the prediction that, 
vhen nnder the eonditions pssumed on the foregoing 
rages as to hotter nressunre and yvaennm. 9 trinte-ey- 
pansi n engine shall he prov'dod with evlinders nro- 
portioned to nroduee annroximately the final dtacrame 


f the series tn resnecet to the number 
7 








of exypoinsions. 
© terminal droan, and the compression curves. ar snch 
Sight modification of them as mav he sneeasted hy 


he Vn f ressoning that has heen followod 


then a 


} 


orse-nower will be developed from 11 Ths. of steam per 
nr. 
After brief disenssion by Messrs. Jaeolus and Rock 
vood Mr. F M Rites of the Westinehouse Ma 


ine 4 read a paper on a new method of compound 
steem distribution, which mav he briefly deserihed 


an atfemot to make the distribution of work 


as 
hetween 
ne evlinders at all times such as will make the total 
loss by 


condensation in all the eylinders a minimum. 


The correctness of the author's theory was in a mens- 


ure verified by the experiments of Professor Jacobus 
lescrihed above. 

Fellowing this eame a paper by Mr. Tesse M. Smith 
deseribing tests made on a small electric 
t Detroit, Mich. We shall present an 
early issue. Prof. W. S. 


T.osses in the 


railway plant 
abstract of 
Aldrich’s paner on 
Transmission 
then read 
ission of the efficieney of the St. 


is in ar 
“Power Machinery of 
This was a dis 
Panl and Minne- 


water-nower elec 


Central Stations’ wa 


nolis eleetrie 


railway plant. of the 
ic plant operating the Neversink Mountain Electrie 
Rvy.. of the Druid Will Ave. Cable Ry. at Baltimore. 
Mad.. and of an ordinary belt and countershaft power 


transmission 


This paper also we 


hope to present in 


substance in 
After the 


sembled at the power 


an early issue 


close of the session the members. as- 


station of the Montreal Street 
Ry. Co.. a fine new plant 
12) douhble-flued Lanenashire 
Adamson, of Manchester. 


each. The 


having a boiler room 
boilers, 
England, 
through a 

mizer on their way to the chimney. 


stack 190 ft. in height 


with 
made hy Daniel 
rated at 250 TIP. 
fuel 
which is a brick 


gases pass Green econo- 
The engine room contains SIX 
John 
These are heltted direct 
K-W. bipolar ma- 
position. A visit to the Grand 
Trunk Ry. shops was down on the program for the 
latter part of the after 


shut down 


HOO-TTP. cross-compound Corliss engines built by 
Laurie & Bro... of Montre 


© Edison generators 





twelve 200 


chines being now in 


100n; but as the shops were 
the members were entertained instead by 
given by Prof. and Mrs. Henry T. 
RBevey and Mr. and Mrs. F. R. Redpath. 


On Thursday second 


1 gnrden 


party 
evening a session was held, 
paper by Mr. M. P. Wood, of New 
a resume of the principal processes 
for protecting iron and steel from 
The paper was especially notable by eall- 
merits of Japanese 


pening with a 

York city, giving 
in commercial use 
corrosion, 
ing attention to the lacquer as a 
coating. We shall present an abstract of it 
Following this Mr. Jas. MeBride. of Brooklyn. 


paper on the corrosion of 


protective 
later 
read a 

a 


seribing a ease of 


steam drums, de- 


serious internal corrosion of steam 





drums, the enuse of which finally showed to he the 
exeessive priming of the bo carrying sediment into 
be drun This paper elicited a long diseussion, which 


seemed to develop nothing new in particular except 


i. the grit, seale and scum carried into a drum by a 
I corrode the metal. 


ing boiler will both erode I 
Mir (. W. Hunt's paper on “A New Mechanical 
id.’ as then read and 





which we printed last week. w 








excited much interest, as the author showed full-size 
onnecting rods fitted with the adjustment described. 
Ss vy Hutton then read an entertaining historical 
esume of the first steam engines in use in America, 


inied by an illustration of the old Savannah 
ngine, which we showed in our issue of Noy. 9, 
discussion Mr. W. R. Durfee said that in re 
this engine he thought the valve-gear, steam 





1803 


building 


side-pipe, eccentric rod and condenser had been 
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newly made, although the beam, connecting rod, 
parallel motion, cylinder, and air and feed pumps were 
very likely Watt's. Mr. Henry Binsse gave some par- 
ticulars of interest with reference to Josiah Horn- 
blower, who set up a pumping engine at Belleville, 
N. J.; in 1758. 

Mr. John R. Freeman’s paper on a new form of 
canal waste weir was then read, describing a waste 
weir built by him for the Nashua (N. H.) Mfg. Go., 
similar in many respects to the weir at the Sewall 
Falls power plant. The latter was described in our 
issue of April 19. 

The remainder of the evening was spent in the Me- 
Gill testing laboratory, where Professor Bovey broke a 
16 ft. long and 8% x 1314 
ins. in section, for the entertainment of the visitors, 
and also made some tests on 


large spruce bridge stringer, 


compression timber 
columns. 

At the coneluding session of the convention on Friday 
morning the paper by May, “Cost of an 
Indicated Power,’’ was read. It is printed in 
full in another column of this issue. In the discussion 
it was stated that $40 to $65 per horse power per an- 
num is prices where 


De Courcy 
Horse 





about the range of 
rented in New York city. 

cellent plan is to place a 
in the feed-pipe. 


power is 
To keep fuel records an ex- 
meter and a thermometer 
Mr. Cary advocated automatic meas- 
uring tanks as more accurate and reliable than meters. 
Prof. G. W. Bissell read a paper describing experi- 
ments on a hot-air engine, which showed that reducing 
the weight of the regenerator increased the mechani- 
eal efficiency of the engine instead of decreasing it, as 
would naturally be expected. Prof. R. C. 
written discussion which some doubt on 
of Mr. Bissell’s further 
experiments at the Cornell laboratory having failed to 
repeat the results obtained in Professor Bissell’s tests. 
Mr. W. R. Roney, of Westinghouse, Church, Kerr & 
Co.. then read an interesting paper on ‘Mechanical 
Draft.’’ which is reprinted in another column. Mr. G. 
I. Rockwood contended that Green fuel economizers, 
while they would effect a saving, would hardly pay a 


Carpenter 
sent a cast 


the correctness conclusions, 


fair interest on their cost, as they were so expensive. 
Prof. R. C. Carpenter’s paper on “The Saturation 
Curve as a Reference Line for Indicator Diagrams’”’ 
was the next presented. The purport of the paper is 
explained by its. title. The method has been pre- 
viously used by Professor Unwin and Professor Cot- 
terell, and presents considerable advantages. <A paper 
by Messrs. Jacobus, Denton and Rice was then read 
1,600-HP. unjacketed compound 
Harris-Corliss engine at the Bristol Mfg. Co.’s cotton 
New Bedford. Mass. The test showed a con- 
sumption of 1314 Ibs. of steam per I. HP. with 125 Ihs. 
boiler pressure, 0.30 cut-off in h. p. eylinder, steam su- 
perheated 14.6° at the throttle and engine running at 


oO 


5.2 revs. per minute. 


describing tests of a 


mill, 


In discussing the prohable rea 
son for this very low steam consumption, Mr. F. H. 
Ball ascribed it to the drop in terminal pressure. Mr. 
Rockwood thought the superheated steam and the ex- 
ceptional size of the engine were the principal causes. 
The last paper presented 
eorrosion of 


was a brief note on the 
a steel propeller blade by Mr. Frank BR. 
King. of the Marine Department of the Maryland Steel 
Co. The corrosion was so rapid that it was necessary 
to renew the blade in about four months. The paper 
was discussed by Messrs. Ball, Hening and Coxe. It 
was claimed that the first propellers cast cor 
roded more seriously than those now made, the reason 
heing that a purer steel was used originally for such 
castings. The fact also developed that white cast iron 
resists corrosion much better than soft gray or mill 
iron. ‘ 

Friday 


steel 


afternoon was devoted by the members to 
sightseeing about the city. the Canadian Pacific shops 
and the Canadian Rubber Works points of 
special interest. The ladies of the party, with many 
of their escorts, were entertained during the afternoon 
at a garden party given by Mrs. J. H. R. Molson at her 
residence, Piedmont Hall. 

Saturday was devoted to an excursion to Ottawa, 
given by the courtesy of the Canadian Pacifie Ry., 
which furnished the visitors free transportation on a 
special train of parlor cars, leaving the Windsor sta- 
tion in Montreal at 7:30 a. m. At Ottawa a special re- 
ception committee, which included Messrs. R. Surtees, 
City Engineer of Ottawa, and Collingwood 
Schreiber and Sandford Fleming, met the visitors and 
escorted them in a special train of electric cars to the 
points of interest. A brief half-hour was spent at the 
beautiful Chaudiere falls, where Mr. J. R. Booth’s 
great saw mills and the water-power station of the 
Ottawa electric railway were visited. The electric, cars 
then carried the party to the Dominion Government 
buildings, famous as fine specimens of Gothie archi- 
After passing through the Library and Hi use 
of Commons the visitors assembled in the Senate 
they were welcomed in formal ad 
dresses by Sir John Thompson, Premier of Canada, 
and Hon. J. A. 

These exercises concluded, the party 
cars and were carried out 


being 


Messrs. 


tecture 


chamber, where 


Ouimet, Minister of Public Works. 
again took the 
past the Rideau canal and 
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Rideau Falls to the grounds of Mr. Thos. C. Keefer, 
Past-President Am. Soe. C. E., where the citizens of 
Ottawa had made ready a substantial luncheon. In 
ie after-dinner speeches Mr. W. Y. Soper, President 
f the Ottawa Electric Ry. Co.; Mr. Thos. C. Keefer 
nd Sir Hugh Grant were among those heard from. 
the electric cars were then again taken and the visi- 
vs were left at the gates of Rideau Hall, the official 
esidence of the Governor-General of Canada. The 
present incumbent of the office, Lord Aberdeen, wel- 
omed the engineers and their guests with delightful 
wrdiality, and a pleasant half-hour was spent on the 
eautiful lawn beside the Hall. 

it was With no small regret that the visitors said a 
tinal good-by to their hospitable entertainers and took 
ie train for the return trip to Montreal. Here the 
nembers separated, many taking the evening trains 
omeward, A party of 40 or more, however, prolonged 
heir stay in Canada by a tour to Quebec, returning 
» Montreal and thence homeward during the present 


week, 


MASTER CAR BULLDBERS’ ASSOCIATION.—The 
tweuty-eighth annual convention of the association was 
pened at Convention Hall, Saratoga, N. Y., June 12. 
resident E. W. Grieves presiding. After a brief ad- 
dress of welcome by Mr. Caleb W. Mitchell, President 
f the Village of Saratoga, and some routine business, 
the President read his address, referring briefly to the 

isiness depression of the past year and its effect upon 
the railways, which have been compelled to practice 
rigid economy to prevent the operating expenses exceed- 
Particular attention was paid 
to the exhibits of railway appliances at the Columbian 
Exhibition and their great value as an educating in- 
fluence. It was stated that the gem of these exhibits 
shown by the Baltimore & Oh‘'o R. R. had, with the 
uore important exhibits of the Pennsylvania and New 
York Central & Hudson River railroads, been secured 
by the trustees of the Field Columbian Museum at 
Chicago, and now formed a permanent exhibit of great 
value. An urgent appeal was made to the members to 
euforce the use of the standards recommended by the 
issociation. 

The Secretary’s report showed the total receipts dur- 
ing the year to be $7,997, and the total expenditures, 


x the gross earnings. 


ot including some small unpaid bills, to be $8,018, 
eaving a small deficit. A committee consisting of 


Samuel Irwin, J. N. Barr and G. T. Anderson, was ap- 
pointed to audit the year’s accounts. Section IV. of 
Article IX. of the constitution was amended by making 
30 days, instead of 60 days, the limit of time at which 
the ballots should be counted by the Secretary. A com- 
iunication was then read from the Executive Com- 
mittee urging an effort to induce the American Railway 
(Association to recognize the M. C. B. standards and 

was voted that a committee be appointed to carry 
work, 


} 


it the 


Under the heading of new business, Mr. Waitt stated 
u Sheet 2 of the M. C. B. Standard Journal 
srinted, there seemed to be an error in the dimension 
issigned to the arch bars. This was 4-ius., which 
seemed rather heavy, considering the small size of the 


Soxes, as 





ox. A committee was appointed to investigate the 
subject and to report later during the convention. By 


vote of the members, Messrs. John Kirby, F. D. Adams, 
(. A. Smith, George Hackett and Robert McKenna were 
elected to life membership in the association. 

The convention the 
liscussion of the reports of committees. 
that on forms of indelible pencils 
writing defect cards. Some 20 pencils of dif- 
ferent Kinds were tested by the committee and the re- 
sults shown by sample cards exhibited on the 
Most of them showed serious faults, being either 
lard to write legibly and smoothly, or 
tendency to smudge and run when the writing was wet. 
As a result of the the committee 


reading and 


The first re- 


then proceeded to 


port the best 


was 


for 


table. 
too 
else showing a 


tests recommended 


the American Oarbon Pencil No. 113 and the American 
Editor Pencil No. LSS as on the whole the most satis 
factory of those tested. The report was ordered re- 
ceived and spread upon the minutes. No discussion 


followed this report, and the report of the committee 
mn Standard Sizes for Catalogues, Specifications, ete., 
was taken up. The sizes recommended were for postal 


card circulars, 3% 614 ins. for pamphiets and trade 


catalogues 34 x6 ins. 6 «x 9 ins. and Y 12 ins.; 
ind for specifications and letter paper 84 10% ins. 
It was also recommended that a legend giving the 


dimensions followed by the word ‘Standard’ should be 
printed on the upper left-hand corner of the cover of 
corresponding to these standards. 
now 


ordered re- 


all pamphlets, etc., 
File cases to correspond to 
firms. The 


discussion. 


these standards are 


made by several report was 
There was no 
The next report taken up that on 
Tests, it being the third report of the 
mittee on this important subject. Owing to the errors 
read dif- 
out in 


elimi- 


ceived. 
Air-Brake 


com- 


wis 


present 


discovered and to other causes the report as 
from that printed and 
All of the time tests were 


fered materially sent 


the advance sheets, 


ENGINEERING NEWS. 


nated and pumerous modifications and changes were 
made in the other tests and in the various recommend- 
ations embodied in the code of standard tests sub- 
mitted. The main features of the revised report will be 
given in our next The report brought out very 
little discussion. 

Steel-Tired Wheels.—-The report of the committee on 
steel-tired wheels was then taken up. This com- 
mittee Was reappointed at the convention held at 
Lakewood, N. Y., in 1893, to further investigate and to 
include in its report the number of parts, weight of 
center, weight of tire, method of fastening tire, process 
of re-tiring and liability of the tire or separate parts to 

and safe limit of wear of tire for all steel 
Wheels on the market. 
The committee reported that 62 members, represent- 
of the passenger car equipment of the United 
States, had answered its letter of inquiry, and these 
that about 36% of the 
were tired. The type 
definitely given in the 

55.4 were bolted 
were spoke wheels, 
solid plate wheels. The 
appeared in the bolted plate 
there being 171 defects reported for this type as com- 
pared with 50 for spoke wheels and 29 for solid plate 
or disk wheels. (In comparing these tigures of defects 
the far greater number of bolted plate 
which defects could be reported should be remembered. 
From y valuable 
prevalent 


issue. 


loosen, 


ing 57 


showed 
used 
were 


aulswers passebger car 


wheels steel and make of 


50.006 replies. Of this 
number $2,549, or 
14.8 
disk or 


defects 


plate wheels, 


8,754, or and 17,675, or 


29.8 greatest 


nuin 


ber of wheels, 


wheels from 





the figures given in the report no vt 
made.—Ed.) The 


defects in bolted plate wheels seemed to be the 


can be most 


comparisons 
loosen- 
ing of the tires, hubs, bolts or plates, broken bolts and 
work holes, about 864 of number of de- 


bolt the total 


fects reported being some of these. The type of steel- 
tired wheel which gave the most satisfactory service 
was as follows, according to the answers received: 
No. members Representing 
reporting. No. of wheels. 
SOURONE DEREG: coca ncdsdsentensaaceue 16 


Spoke 
lDbisk or 





TN ooo cane owaccecaeneuades 2 
RGD 6 2c edaesncehceastcesnudess 62 67,600 


In conclusion, the report stated that it seemed to be 


the general consensus of opinion that 1 in. was the 
limit of thinness to which tires should be worn in 
passenger service, and recommended that: 

(1) The limit for thickness of steel tired wheels 





shall be 1 in., measured normally to the tread and 
radially to the curved portions of the flange, through 
the thinnest part within 414 ins. from the back of the 
flange—the thickness from the latter point to outer 


edge of tread to be not less than 14 in. at the thinnest 


prart. 






In order to facilitate inspection, a small groove 


1 be cut on the outer edge of all tires at a radius 





1, in. less than that of the of the wheel when 
worn to the prescribed limit. 

This report brought out considerable discussion 
Mr. Waitt considered that there were some types of 


would be the 
limit of the 
This referred particularly to 
was welded 


treated unfairly if 
wear proposed by 


steel wheels which 
recommendation as to 
was adopted. 


the tire 


committee 


wheels in which onto the center. 


Such wheels often wore down to 14-in. thickness of tire 
without danger. He thought that the first recom 
mendation of the committee should be changed to pro 
vide both for tires welded to centers and to wheels 
where the tire was bolted or otherwise fastened to the 


ballot. Mr. 
wheels the 


ught 


Adams 
tires of 


that 


before being submitted to 
that his had 
had worn as thin as 14 in., 


could be 


eenter, 
stated 
which 


road used 


and the 


this done with but as the concensus 


safety, 


seemed to be steel tires 


before 


wearing 
from 


of opinion ugainst 
thinner than 1 in. 


cars he had adopted the practice of transferring such 


removal passenge! 


wheels to freight cars with very satisfactory results. 
He did not put them under interchange cars but 
under such cars as were used entirely on the home 


Mr 


committee 


Casanave the report 


Instr 


motion of was 
back to the 
the first recommendation 
session. The 
then read. 

deciding 
lever 


Ou the 


road. 


referred with ctions to 


change and to report at a 


later report of the committee on brake 


beams was 
Drakebeams.—In 
for the brake 


ger eye In 


upon ao standard loca 


tion pin hole and the brake bh 


metal brakebeams, the committee adopted 


as a reference line a line drawn horizontally parallel 
to the truck through the points of contact of the 
center of a standard Christie brakeshoe with the 
tread of the wheel. With this basis the committee 
recommended that the centers of the lever pin hole 
and brake hanger eye coincide with the horizontal line 
and be respectively 14 in. and 6 ins. distant horizon 
tally from the point of contact of the center of the 


recommended 
both 
the 
143, 


rhese 


tread. It also 
that one standard height, 13 ins., be 
inside and hung 

association decided to adopt different heights that 


for outside 


brakeshoe and wheel was 
adopted for 
but in case 


outside brakebeams, 


beams 


hung 
from the top of the 


ins. be made standard 


dimensions were to be measured 


‘ brake 





AOQS 


rail to the horizontal reference line. The letter of in- 
quiry sent out by the committee brought out the fol 
lowing features of practice in 
Members representing 816,747 cars answered the letter, 


present brakebeams. 
and of this number of cars 546,649 were equipped with 
metal brakebeams, 72,684 cars having outside hung and 
The standard distance 
and the 


he brake lever were 


OOSSS cars inside hung beams. 
of GO, between centers of 
lard lateral angle of 40° for 
used by a proportion of 


ins. 


brakeshges 





large the roads using 


very 





metal brakebeams. 
The 
who stated 


had 
count of 


discussion 
that 
met 


was opened by Mr. G. W. 
many roads that had the 
with a deal of 
their connections being too low, 


preferred 


Rhodes 


inside hung 


great trouble ou ac 


and quite a 


number of roads having the outside hung 


brake. With that arrangement, they were able to go 
over obstructions very much higher from the track 
than with inside connections. If these two questions 
were submitted to letter ballot, he hoped it would be 


made a uniform height of 


hung 


mind 
and 


borne in that they 


13 ins., made the outside beam just as low 


as the inside hung beam. As to the outside hung beam. 
the advocates of that ought to get all there is in it 
and one of the great advantages was the height that 


could be 


the rail. Mr. J. N. Barr stated 
showed 


got above 
that the the 
hanger eye 
This 
port 
! 


drawing 
level 
produced a 


eenter of the brake 


with the center of the lever pin 


Strain on the brakeshoes. 


should be parallel with 
the National 


ie of 


the pressure On some 


Hollow, 


the truss 


weums, especially a departure of 


the strain from th 
duced trouble. The 
with the plane of the truss. 


Mr. Hennessy stated that the 


sometimes pro 





strain should be on a line 
center of the lever pi: 
shield 
third sup 
lever in so far that it 


hole inside the face of the 


have 


port was 


being 14 ins. would 


here the 


a strong tendency in cases w 


not used to carry the 





would tip the 


shoe 
lf i 





wheel, when the 
considered that it 


was necessary to have the locat 
of the center of the lever pinhole and bra 








So adjusted aus to balance the 


possible after the connections 


were on. To lay 


an imperative rule would make certain beams gi 
poor results on account of the dragging of the shwe 
rhis matter must be adapted to the construction of 
the beam, and could not wisely be set down as a 
inflexible rule. 

rhe remaining proceedings of the « entlo wi 


be given in our next issue. 


COMING TECHNICAL MEETINGS 


NEW ENGLAND WATER-WORKS ASSOCIATION. 
June 14,16. Annual convention at Boston. Secy., R.c | 
Coggeshall, New Bedford. Mass. 

NOK1LHWESTERN TKACK AND BRIDGE ASSOCIATION 
June 15 Secy., D. W. Meeker, St. Paul 

TACOMA SOCIETY OF ENGINEERS AND ARCHITECTS 
June 15. Wi Washington Building 

ENGINEERS’ CLUB OF PHILADELPHIA. 
June 16. Secy., L. F. Rondinelia, 1122 Girard St. 

SWEDISH ENGINEERS CLUB 


June 16. Secy.. P. Valentine. At Union St., Brooklyn, an 
646 North 10th St., Philadelphia \t 106 Randolph. St., Ch 
cag: Secy.. C. T. Anderson 


CANADIAN SOCIETY OF CIVIL ENGINEERS 
June 17 secy.. H. McLeod. Montreal P Q 
ENGINEERS’ CLUB OF MINNEAPOLIS 
June 18. Secy., E. Nexsen, 504 Kasota Block 
MASTER MECHANICS IATLON 
June 19, 23. Saratoga, N.Y. Secy., gus Sinclair, ‘Vempie 
Court New York 
COLUMBIAN ENGINEERING SOCIETY. 
June 19. Secy., F. W. Hart, Washington, D. C 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 
June 20, 25 Annual meeting at Niagara Falls 
lingwood, 127 E. 25d St., New Yor} 
BOSTON SOCIETY OF CIVIL ENGINEERS 
June 20 FE. Tinkham. 36 Bromfield St 
ENGINEERS’ CLUB OF CINCINNATI 
June 2l. Secy..J. F. Wilson, 2+ W. 4th St 
SCANDINAVIAN ENGINEERING ly OF CHICAGO 
June 21 Seev Howard Berge, 100 Washington St 
ENGINEERS’ SOCIETY OF WES'TERN PENNSYLVANIA 


ASSOC 





Seoy., F. Col 


recy., 5 


S0CII 


June 21. Secy., Danie! Carhart, Carnegie Lib. Bldg., Allegheny 
DENVER SOCLETS OF CIVIL ENGINEERS 
June 26. Secy., F. E. King, Jacobson Block 
CIVLL ENGINEERS’ CLUB OF CLEVELAND 
July 3. Secy., F. C. Osborn, Case Library Building 
ASSOCIATION OF CIVIL ENGINEERS OF DALLAS 
July 6 Secy.. E. K. Sn rt. 808 Commerce St 
rECHNICAT, SOCIETY OF THE PACIFIC COAST, 
July. Secy.,O. Von Geldern, 719 Market St., San Fran 
cisco 
NORTHWEST KAILWAY CLUB 
July 10 Secy., W. D. Crosman, Ryan Hotel, St. Paul 


ENGINEERS 
rke Bll 


NORTHWESTERN SOC. EY O} 
July 10. Secy., D. W. MeMorris. Bu 
NEW ENGLAND KRAIT ROAD CLU! 


. Seattle 


Wash 












July 11 Secy., F. M. Curtis, P. O. Box 1576, Boston 
WESTERN SOCIETY OF ENGINEERS 
July 11 Secy., Thos. Apmeton. Lakeside Bldg. Chicago 


rHE SOUTH 
Nashville, 
OF 


ENGINEERING ASSOCIATION OI 
luly 12. Secy.. Hunter McDonald, 
ENGINEERS AND ARCHITECTS’ CLU 


enn 
LOUISVILLE 


July 12 Seey.,G. W. Shaw, Norton Building 
ASSOCIATION OF ENGINEERS OF VIRGINIA 
July 14. Alleghany Springs, Va Secy J. A. Pileher 
Roanoke, Va 
MONTANA SOCIETY OF CIVIL ENGINEERS 
July 14 Secy.. G@. O. Foss. Helena 


ENGINEERS’ CLUB OF KANSAS CITY 
July 16. Secy., Waterman Stone, Baird Building 
WISCONSIN POLYTECHNIC SOCIETY 


July 16. Seecy., M. F. Schinke, City Hall, Milwauk 
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American Society 
Montreal last 
successful ex 
taken. Re- 

which the 


The summer meeting of the 
of Mechanical held at 
week, will rank as one of the most 


Engineers, 


eursions which the society has ever 


membering the lavish hospitality with 


society has been entertained in various American 


cities and in its memorable European tour, in 1889. 
it would be improper to make comparisons; but 
certainly the society has never been more cordially 
treated by its hosts than it has been during the 
nast week by the Canadians. These international 


have been a notable 


courtesies between engineers 
feature in recent years, and the entertainment of 
Montreal and Ottawa dur- 
ing the past week will rank with the hospitalities 
extended on the other side of the Atlantic in 188) 
returned when the British and Ger 


America in the fall of 


American engineers in 


ind cordially 


man metallurgists visited 


1So0O 


As a delightful excursion and an opportunity for 
forming and renewing pleasant acquaintance, the 
Montreal meeting of the society was certainly a 
success: but it is worth while asking whether quite 


as much can be said for the technical work done 


the formal sessions of 


the society during the 


week. The papers presented are fairly creditable as 


a whole, and a few of them are especially to be 


commended for their practical value; but it must 


be frankly said that the discussions were not up 


standard which has been set by former 


A good deal of time was spent in talk 


to the 
meetings. 


ing over trivial matters of very small practical im- 


portance, and the really valuable and important 
papers, which should have been thoroughly de- 
bated, received for the most part a mere formal 


presentation and 
There 


this lack of valuable 


no discussion at all. 


is & reason, and a evident one, for 


very 
discussion. The society spent 
a solid week in this instance on its annual meeting, 
in going and returning. 


this time a total of about hours was 


including the 
During 


time taken 
eight 
sessions for the reading and discussion of 
papers. Deducting the time required for routine 


business, announcements, etc., we have an average 


spent in 


ENGINEERING 


NEWS. 


of less than 20 minutes available for the reading 
The “five 


exceeded, 


and discussion of each 


minutes 
and on 


for discussion 


paper. 
for presentation” 
the whole the 


is frequently 
time available is so 
short that many who might add matter of value to 
the discussion remain There is a general 
that the be kept up with, 
that the object of the meeting is not the meeting 
itself. but the formal presentation of each paper, 
and the formal 
so that all “Transactions.” 
If it rule to treat discussions in 
this way, the interest in and attendanee upon the 
will be sure to fall off, the 


silent. 


feeling program must 


announcement of each 
will zo 


discussion, 
down in the 
comes to he the 


professional sessions 


discussions will permanently lose their interest 
and members will not prepare important papers 
to be “formally presented” before a handful of 


men to go undiscussed and unnoticed, and then be 
buried in the “Transactions.” 

The root of the that the 
society is attempting to crowd too much technieal 
work into too short a 


trouble appears to be 


time. It is worth consider- 


ing this question in connection with the proposi- 


tion whieh is seon 
meetings of the 


to be acted upon to hold formal 
monthly for the 
this 
and discuss the pa- 


society reading 
and diseussion of done, it 


would he 


papers. Tf 
feasible to 
pers now contributed 


were 
tuke up 
to the society as their impor- 


tance deserves, and the number of 


papers to be 
read and discussed at the annual meetings could he 


so reduced as to leave time 


for thorough considera. 
tion. 
° 
The snecessful test on Tune 
niekoel-steel 
lehem 


12 of a 17-in Harvey- 
made by the Beth 
notable event, in view of the 
have 
the destruction of the 


ized armor plate, 
Tron Co.. is a 
predictions which heen so freely made since 
18-in. plate May 
19, that the Harvey process was unsuited to thick 
plates. As column, the plate 
withstood two shots from the 12-in. rifle, the pro- 
jectiles weighing S50 IThbs., 


shot 


tested on 


noted in our news 
and striking the plate 
with an energy of 21.300 ft.- 
that the 
projectile is merely a 
and when the 
foot-tons of energy in the projectile exceed the foot 
tons of resistance 


on the second 


TOMS, It must not be forgotten. however, 
question of armor-plate vs. 


question of energy vs. resistance, 


which the plate ean offer, pene- 


tration or cracking will oceur. The success of this 
latest test appears to indicate that an armor plate 
17 or 18 ins. thick can successfully withstand shots 
from the 12-in. rifle. It will next be in order to see 
what will happen when the new 13-in. gun gets in 


its work. ; 
REVISING THE CONSTITUTION OF 
AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 


lor a good many years past—at least ten years— 


THE 
D 


there has been more or less dissatisfaction within 
the American Society of Civil Engineers concerning 
the details of its constitution, which has found ex- 
pression in many 


proposed amendments, 


Which have been adopted and some 


some of 
rejected, but 
recall, have shown 
a very considerable minority yote opposed to the ma- 
jority with the one exception of a completely new 
constitution adopted in 1891. This doubtless owed 
its exemption largely to the simple fact that, al- 
though it may have completely satisfied nobody, it 


all of which, so far as we now 


conceded something to men of all ways of thinking 
and had to be voted on as a whole. Had it been dis- 
cussed and voted on article by article, in the usual 
way, doubtless as decided differences of opinion 
would have developed on each as have been shown 
to exist as to many minor amendments. 

It was earnestly hoped by all friends of the so- 


ciety that the new constitution would, when re 
ported, be so good as to set at rest this justly 
deprecated process of constitution tinkering. Cer- 


tainly it was long enough to have done so, and to 
a great extent it has done so. 
thing is not right in such an 


Nevertheless, if any- 
instrument, it is far 
better that it should be made right as soon as pos- 
sible, at whatever risk of seeming to unsettle things, 
and this was evidently the thought of the eleven 
prominent members whose names are signed to the 
list of amendments now pending, whieh cover some 
considerable and important changes, all of which 
will, in their substance, we think, be almost uni- 
versally approved as plainly desirable. Any such 
list, if studied with proper care, should be considered 
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by every one in three aspects successively: first. 
as to general purport and tendency; secondly, as to 
the details proposed for carrying out its purpose. 
and, lastly. but by no means least, as to the word- 
ing employed to express these details. When the 
mind is chiefly directed to any one of these aspects 
the other two are almost sure to be somewhat 
neglected, esnecially if this danger is not present in 
the mind. 

the original 


This last was seemingly the case with 
authors of the present constitution 
Considered merely as a specimen of English com 
position it is very objectionable and does little eredit 
to the society, since every provision in it of any 
importance might he expressed in an instrument 
but little, if any, more than half as long, by com- 
pletely revising it from this point of view. It is a 
pity that, if any changes at all are to be made in 
the instrument. as is pretty certain to he the case. 
something should not he done at the same time to 
correct its more glaring defects of mere form, but 
the machinery of revision is cumbrous, and perhaps 
it is wise to attempt revisions only in matters of 
substance. Pains should at least be taken, 
ever, to see that the revisions made are in good form 
verbally: and if adopted in the precise form now 
proposed this would be far from the ease. 
Considering the 


how 


proposed revisions suecessively 
in the three aspects suggested, the general purport 
of all of them, as we have said, seems unexception 
able. The first abolishes the absurd elass of “sub 
scribers,” which was always one of the most glar 
ing sunerfluities of the new constitution. Even after 
nbolishing it. there are three grades for engineers 

and two 
and fellows, 


substantially 


members, associate members and juniors, 
grades for 
which last 
the same 


non-engineers, associates 


two are themselves for 
grade of men, and might just as well as 
not be consolidated. The only real distinetion be 
tween them is that associates pay yearly dues and 
fellows compound them by a single payment. It 
was absurd to two 


only by so trivial a distinction. 


leave even grades separated 
To manufacture a 
third, separated by no distinction whatever, except 
name and the price thereof, from the other two, 
was one of the worst examples of a tendency to 
needless complexity which runs through the whole 
instrument. 

The second change of substance is quite as much 
io the purpose. It attempts to correct and im- 
prove the badly mixed provisions of Article IIT., in 
regard to admissions of members. As such it is 
even more a change of form than one of substance, 
and the need for it can be seen by any one who will 
read the section as it stands and see that, if taken 
to mean what it says, it requires the secretary to 
to certify to the 
whether they are fit or not! 


ask men fitness of candidates, 
The proposed amend- 
ment improves greatly on this, but it is defective in 
providing vaguely that five members must furnish 
a “requisite indorsement,” but neglecting to specify 
what that indorsement must be. 

The third change of substance is the most impor- 
tant and the most needful of all. It transforms the 
secretary from an officer elected on general ballot 
by the members at large into what he should be, 
an officer of the Board of Direction, appointed and 
removed by it at its discretion. 

It would be difficult to exaggerate the importance 
of this amendment for the well-being of the so- 
ciety. It is not too much to say that it is vital to 
its prosperity; that the society business will never 
move smoothly and well for very long until it is 
adopted. The only objection of substance which can 
be made to this amendment is that it does not go 
far enough. Experience should surely have taught 
the society by this time that it cannot do better 
than to copy the provisions cn this head of the old- 
est and most successful of all engineering societies, 
the Institution of Civil Engineers, and make both 
the secretary and treasurer appointees of the board, 
but not members thereof (as, indeed, they cannot 
he with any propriety if salaried servants of the 
board) and practically removable at pleasure. The 
proposed amendment accomplishes the first and last 
of these ends as to the secretaryship, but leaves him 
still a member of the board, and leaves the office of 
treasurer untouched. In the Institution, the duties 
of 1 ‘4 these officers are precisely the same as in 
the Am. Soc. C. E., but the treasurer is merely 
“a Banker in the Metropolis,” and, of course, with- 
out a salary. In both societies alike the secretary 


is, through his clerical staff practically both secre- 
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FIG. 1. DIAGRAM OF END ELEVATION OF OPERATING MACHINERY 
SHOWING ARRANGEMENT OF ENGINE AND GEARING. 
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FIG. 2. DETAIL PLAN AND ELEVATION 
OF OPERATING MACHINERY. 


FIG. 3. DETAILS OF END TING MRE 
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FIGS. VIEWS OF ENGINE SHOWING FRICTION CLUTCHES AND OPERATING LEVERS. 


TURNING AND LIFTING MACHINERY FOR 450-ft. SWING SPAN, 
ALTON BRIDGE, ALTON, ILL. 


Geo. S. Morison, M. Am. Soc. C. E., Chief Engineer. 


Vulcan Iron Works, Chicago, Ill. 
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tary and treasurer, but the American Society not 
only permits, but requires, that the treasurer ‘shall 
be paid a > which “shall not be 
luring the term of office,” 


salary,’ reduced 
for simply signing his 
name to checks and managing the bank deposits! 
The salary fixed in pursuance of these requirement: 
is not large. Originally $1,000, it has been reduced. 
we believe, to S600; but whether large or small, it 
is so much money thrown away, for the reason that 
there are plenty of responsible members who would 
willingly render this service gratis, as they always 
have done heretofore in this, and do now in all 
other like societies. The sum thus paid might much 
better be added to the compensation of the secre 
tary, who is the real working treasurer, or used to 
increase or improve his staff. We are that 
no one will do us the injustice to believe that we 
speak with the slightest reference to individuals in 


sure 


We are diseussing broad principles 
permanent 


these remarks. 


only, with sole reference to the good 
of the society, and no‘ the immediate status. When 
a system is right, all but a few individuals will do 
cood work under it. When a system is wrong, only 
a few specially gifted individuals can do thoroughly 
good work for any length of time. 
The having 


secretary or the treasurer members of the board 


permanent objection to either the 
or elected by the society at large, is that hoth those 
officers are, and must be, if they do their duty, the 
creatures, the servants, the right hand of the board. 
The board is their sole responsible master and does 
all its work through them. To have such responsi 
bility and such control effective, all human experi 
ence teaches that it must be accompanied by power 
of appointment and discharge, and must not be ac 
companied by legalized inability to consider the con 
duct of the servant except in his presence. It does 
not at all follow that he shall never be present at 
the deliberations of the board because he is not a 
member of it. Rather, he naturally would be pres 
ent during 2 portion at least of every meeting, to 
hefore 
ive any information called for. 

But of all the objections to the 
secretary by the society at large, the most serious 
is undoubtedly that of throwing open an office of 
considerable dignity and emolument to the chances 
of an annual nomination, by a haphazard n mi 


lav information his controlling body or to 


election of the 


nating committee, and this objection is so serious 
that it extends to the to unsalaried 
offices. The fourth change of substance in the pro 


posed amendments is a proposal to reform this alto 


nominations 


gether by a radical change in the system of nomina- 
tions. Instead of leaving it to a chanee committee, 
ecomposed exclusively of non-officers, it is proposed to 
turn over the whole business of nominating to the 
very body to which candidates are elected, so that 
that body has the chief responsibility for perpetuat 
ing itself. 

As a mere 
this may be advanced, and yet, as a practical issue, 
is eminently wise and 


abstract Iss? 0, serious obj ctions to 


we believe the suggestion 
should by all means be adopted. In spite of the 
efforts of all the machinery of a 
nominating committee has worked badly. Being 
required not to be officers, they are nece ssarily more 
or less unfamiliar with the details of the society's 
business: being by practice chosen from all over the 
continent in the effort not to be sectional, they are 
largely strangers to each other, and meet but once, 
if they meet at all. Having no continuing responst- 
bility, they are the more easily carried away by 
We apprehend that every 
nominating committee has been entirely conscien 


coneerned, 


best 


every wind of doctrine. 


tious in its action, but mischances have frequently 
happened, and must happen. 

The root of the difficulty is that the members at 
large do not and will not take enough interest in the 
details of the society's business to be prepared to 
exercise a careful discretion either in nominating or 
voting. If they did, some modification of the pres- 
ent plan might possibly be preferable, though even 
As they do not, the plan of throw- 
board itself is vastly prefer- 


this is doubtful. 
ing this duty upon the 
able. and the board is now so large that the scheme 
will probably work well. It follows the usual plan 
of perpetuating other boards of trustees, which ex 
perience approves, and follows also that still broader 
principle that in all with 
responsibility. We feel sure that this change will 
approve itself to the members. 


eases power should go 


ENGINEERING NEWS. 


We have left ourselves little space to speak of 
the amendments under the other two heads, and 
cannot do so in detail, though there is occasion for 
doing so. But the closing three lines of the pro- 
posed amendment as to nominations of members di- 
rectly conflict with the existing final paragraph of 
the same article and section, and that paragraph 
itself, as if is proposed to amend it, 
in seeming to require that a candidate shall be re- 
commended either wholly by members who know 


is objectionabl . 


him, or wholly by members of the board who do not 
know him, whereas the society should not only per 
mit, but require, that as many 
speak from personal knowledge should do so, and 
that the deficit only should he made up by mem- 
bers of the board, acting without personal knowl 


edge. 


members as can 


The proposed amendment as to the secretary 


opens with the sentence: “The secretary shall be 
a corporste member of the society.” In the closing 
section of the preceding article it is stipulated: “The 
(and other officers) shall be 
porate officers during their term of office.” 
the other of i 
tion, and they 
other. The thought in the minds of the proposers 
(and it was a was that the last 
quoted clause leaves room for a doubt whether a see 
retary who was not resident when 


secretary resident cor- 
One or 
these mere itera 


with each 


sentences Is 
ure, besides, inconsistent 


legitimate one) 


nominated was 
eligible, and they proposed to settle it affirmatively. 
This is well; but it should be accomplished, if at 
all, by correcting the adding 


old ambiguity, not by 


anew one. 

The proposed form of See. 2, Art. VIT., as to sub 
sequent filling of annual voting 
list by the Board of Dire ection, is open to the serious 
that it 
(which may be 


vacaneies in the 


objection makes it possible for a coteri 


merely a coterie of one) to arrang: 
to nominate one or 


two ineligibles or other men 


of straw at the genera! meeting of board for nomi 


and afterwards fill in 


nations, these vacancies at a 
shap meeting of the board, 
A suitable lis 


at the same time as the 


controlled by one or tw 
men, of alternates should be chosen 
candidates. 
say that such log-rolling is improbable? We envy 
their 


things sheuld be 


Does any on 


them confidence in human natu Thes 


made right in principle, 
Then the 


so that ne 
ene is tempted desire to do wrong can 
not arise. 

It is one of the defects of the present consti 


touched 
very larg 


tution which is not upon in the 
that a board, 


largely of ex-officio members, having frequent meet- 


present 
amendments composed 
ings and a small quorum, naturally tends to become 


an amorphous, negligent body, which is easily con 


We do not that 


any such tendeney has actually become visible as 


trolled by one or two men. know 


vet, but it is the inevitable tendeney of a body 


thus organized. This might be wholly eliminated 
by providing that the board, as such, 
only three year with a large 


quorum, having power to delegate certain specific 


should have 
two or meetings a 
things like action on candidacies to a fraction of its 
members meeting more frequently. 

If this were done, one change of practice, espe 
cially, would, we believe, have most healthy results. 
The probable revenue of the society should be esti 
mated once a year, and aft 


should be a 


some specified yearly 
specific setting apart 
of appropriations to each of the main purposes of 
the society which should not be changeable during 
the year, and one of the features of such appropria 
should be that 
should be ealled for salaries, and nothing else. We 
apprehend that 


which is now 


meeting there 


tions appropriations for salaries 
if this were done the trivial sum 
spent on the library out of the so 
cicty’s large income would become very 
and that 


apparent, 
there would be a change. 
The opportunity for independent 


curtailed by the 


nominations is 


proposed 


we do not 


~ riously form of the 

imendment, whether with intent or not 

know. We apprehend it was not intended, 
When we 


might be 


come to the merely verbal changes 


Wiich made to advantage, there is an 


embarrassment of riches, 


both in the original in 
extent) in the proposed 
We can say but a word about it 


less 


and (to a 


wiendients. 


strument 
» and 
mety best say that 
i about the 
amendments, 


about the present instrument, 


1. sins of omission in the proposed 


The difficulty of doing more is that 


il Inost Cases mere defects of form cannot be made 


ADT 


clear in a few words, and that they cannot be made 
clear at all to any one who has not something of 
the literary sense, which is a very different thing 
from the plain horse-sense required to judge elear 
ly an issue as to merits. But if any reader who 
has not thought of the matter before wishes fo test 
the matter, let him first read the Constitution of 
the United States, whieh is 
of pure English, and universally ad 
Let him then read the old Articles 
of Confederation of the United States. which is a 


a superb specimen 
and pithy 


mired as such. 


very bad specimen of vague and “mussy” diffuse 
ness. Let him then read. with eare, the 
present constitution of the Am. Soc. C. E.—and if 


he does not see the point. he was born without the 
literary 


critical 


sense! Perhaps one or two specifieations 
may still help him. 

In the third line of the constitution 
are stated—two of them. line we 
have “the means” to be employed for “this pur 
What purpose? We 


any “purpose,”’ 


“its object 3”” 


In the very next 


pe se.”? 


have heard nothing of 
but we have just heard something 


of two 


“objects. 


This is a little thing 


formal 


, needless! 


purely 


comes SO soon and is sé 


-but then 


Skipping a 


it 
few lines to the second article, we have in the 
ond and third careful 


expressed) specification of just 


SeCC- 


sections a (tut hadly 


what qualifications 


very 


members must have. In the 


find it 


very next line and 


stated: “Any person having the 


hi 


s¢ tion we 


hecessary qualifications prescribed in this article” 


(and note that the word “necessary” is her quits 
Ss 5 


“shall be eligible, though he may not 
be it matters not what, whether it 
married mar” or 


superfluous) 


goes on to say 
“the father of nine children” 


which 


section 


or “practicing his profession at the 


time, 
last is what it actually does say: the 


ix equally tautologieal, 


whole 
and hence improper. 
There are 


a number of other sections which are 
in like manner either superfluous as they stand or 
vould beeome se if a few 


hnterpolate | 


words were modified or 
somewhere else: but this is not the 
place to go into such details at greater length. 


1 that the 


Suf 


hee it to say, amendments proposed, 


theugh admirable in intent and substance, do not 
seem to us fit to he incorporated in the constitu 


tien as it stands, either in form or in de 


referred back to 


a committee for further consideration with instrue- 


verbal 
tails. They might much better be 


tions to renort w hatever articles thev proposed to 
amend in complete form 
1 


Sire, 


as they think they should 
and to insure proper attention to these ques- 
tions of mere form to which we have alluded: 


they 
night 


© submit their proposed 
ferm after they have agreed upon its 
another much 
and not to the society, and charzed 
duty of 


well be instrueted t 


substance to 
sinaller committee, reporting to it 
with the sole 
that ali the provisions of the 
as proposed 


seems con 
stitution were concisely expressed in 


grammatical English, or, if not, to make them so 
by changes acceptable to the 
these 


nerely sub-committees of 


main committee 


Formally, of course, bodies 


two might be 


a single committee. We 
are not talking of questions of form, but of ques 
tions of substance. Unless such a committee is 
thus organized, either in fact or in form, ‘it is ex 
tremely likely that mistakes will be 


made, as we 


have seen. 


LETTERS TO THE 
SEARLE’S “FIELD 


have noted the 


EDITOR. 


ERRATA IN 
Sir: I 


tables 


BNGINEERING.” 
following corrections to the 
in Searle’s ‘‘F'eiding Engineer‘ng’’: 

Page 340, Prop. Parts, ¢ oppos.te 149: for 7.5 
read 87.5 





ulnn w, 


Page SoS, log. 56: for 1.55 


HZ read L5jd5SG30 
Page 379. D.1" between s 20°12’ and 20°13’: for 
».70 read 5.73 
Page 389, D.1" between tan 30°O’ and 30°1’: for 4.88 


Page 401: cotan 42° 19’ 10.040738. 
Respectfully, C. W. Crockett. 
froy, N. Y., May 30, 1894 


ENGINEERS AND ARCHITECTS. 


Sir: The article in yeur issue of May 31 regarding 








the relative merits of engineers and architects is a 
very good rendering of a very important subject. Un- 
doubtedly both the architect and the engineer have great 
responsibiities in the designing and buiiding of any 


important structure, and each should have his due con- 
sideration and reward. The 


2 


errors that exist at present 











16S 
ilowed to be continued in building work are 
orrected by continually censuring either pro- 
Vs g at the root of the difficulties, 
s in the laws and the enforcement of the 
S nen W 1 iys do wrong unless they are 
lo right As long as the inspection and 
of this work is done by ex-plasterers and 
s.iur intended against either butchers or 
wn trade), just so long will this un- 
stute of affairs ex‘st, and the health and 
iblic will be at the mercy of reckless 
is builders, whose motives are strictly 
vho have done noth'ng toward the advance- 
f ind fety. Men of nearly all other 
V ken the necessary steps to protect 
gainst such men as these, and it is now 
igineers to demand some such recog- 
Jooctors and lawyers are compelled to show a 
f from the state before they are 
practice. Are there not as many lives—is 
s much wealth dependent upon the results 
g work? Surely there are. I would suggest 
( ssion be appointed, made up of 
ineers, architects, and representatives of 
les and fire departments, to consider and _ re- 
relative » high building construction. 
( laws are good in many respects but are 
e of misuse (such as the straining of cast 
n rf n. metal eeccentrically loaded to 16,000 
n., and even higher—irrespective of length 
of gyration), (2) That the law require 
f plans passed by the building department, 
nys above four or five stories particularly, to 
1 by an engineer or architect who can show 
fieate of civil service examination similar to that 
1 by the U. S. Government. (3) That no in- 
uperintendent be allowed to practice with- 
S lar certificate. With the above scheme prop- 
carried out we would soon see more satisfactory 
s in safe and substantial building. G: A. is 
York ¢ , June 11, 1S. 
i) the building laws of many of our cities 


to he revised and brought “up to date” is cer 
At the same time it is wise not to hope 
The 
perfect laws which human ingenuity can de 


y amount to nothing if administered by dis- 
tent men. A stringent building 


tru 


much from legislation on this subject. 


neomp 


iy be made merely the means of securing a 


income by a venial inspector. So with 
yroposal to make the engineering profession a 
corporation.” Every one will admit that in 
eneral way it would be a fine thing to have 


nest and competent men in the engineering 
t fession: but where are we to find the man or 
whom we can trust to apply the sieve? 
which the current of daily com 


» profession may strand some 


mien 

| sorting process 
keeps up in th 
men and may carry some very light weights 
into the swim; we all know that its results 

‘tt ideal: but let us be very sure that any new 
better results 


adopt it.—Hd.) 


LEGAL DECISIONS OF INTEREST TO 
ENGINEERS. 
Compensation for Property Damaged by Change of 
Sireet Grade. 
Ry the constitution of the state of Missouri of 1875 
ded “that private property shall not be taken 
without just compensation. 


would give actually 


F DPOCCSS 


the present before we 


d for public use } 
be ascertained by a jury oO! 


ensation shall Rs 
nmissioners of not less than three free- 
ch manner as may be prescribed by law, 


ie same is paid to the owner, or into court 
f mwnel the property shall not be disturbed or 
etary rights of the owner therein divested. 
he adoption of this constitution of 1875 it was 
‘held that any damage resulting to an abut- 
ty owner from a change of grade was a loss 
in injury, for whieh the municipality was not 
ess the injury coud have been shown to have 
nt “negligent or improper manner 1D 
To uproot this doctrine, and 
property is damaged, 


} 


work was done 
ompensation whet 
s when it is taken for public use, the eminent 
1 the constitution of 1865 was amended 
tution of 1875, and since it has been con 
led law in this state that “when prop 
iged by establishing the grade of a street. 
r lowering the grade of a street pre 
i, it is damaged for public use, within 
rH f e constitution.” It is also well-set- 
w that this gives an absolute right, and is se:t 
‘ ugh the legislature may have en 
iw providing a mode for the ascertainment 
for the compensation provided for, resort 
py the party entitled to the right, to an 
will afford him adequate an 
Hickman v. City of Kan 
peo 


ae 
Rep., 22). 








"\ ( m which 
‘ eins of redress. 
“ (‘Supreme Court of Missouri), 25 S. W 
ation of Paving Material. 
harter permits 


‘itv of the abutt 


streets to be paved 


1g owners 





m of a majo 


exths vote of the common council, the 
tien of material in ase it orders the 
‘ Board of Public Works.—Com- 
f City of Grand Rapids v. Board of Public 
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Works of City of Grand Rapids (Sup. Ct. of Mich., 
58 N. W. Rep., 335). 
Special Assessment for Street Sprinkling Not Valid. 
Street sprinkling is not a “‘local improvement” within 
the meaning of the statute authorizing cities and vil- 
lages to make such improvements by special assess- 
ment. The decision of the city council that a proposed 
act constitutes a “‘local improvement”? within the mean- 
ing of the statute is not conclusive.—City of Chicago v. 
Blair (Supr. Ct. of Ill.), 36 N. E. Rep., 829. 


SEWAGE PURIFICATION IN AMERICA. 
233.) 


The Sewage Farm at Oberlin, O. 


(Continued from p. 


Oberlin, as is well known, is exclusively a college 
Its population by the census of 1890 was 
1.5376. The water-works were built by the town in 
ISS7, direct pumping being used. In 1890 only five 
of the 192 water taps or services were metered. A 


towh. 


sewerage system was recently put in operation, and 
up to January, 1894, about SO house connections, 
including the college dormitories, had been made 
and were contributing about 40,000 gallons per day 
At present the daily 
£5,000 gallons. The disposal 
of sewage by irrigation was recommended by Col. 
(reo. EX. Waring, Jr., of Newport, R. I. Under date 
of June 2, Mr. W. B. Gerrish, City Engineer of 
Oberlin, sent us the following description of the 


to some six miles of sewers. 
sewage flow is about 


sewage farm: 

The 20-acre field bought by the village for sew- 
age purification purposes is one-half mile from the 
corporation line and cost $1,500. The field is di- 
vided near the middle by Plum Creek. The ground 
on the north and next the highway being at too 
great an elevation to receive the sewage by gravity, 
shade trees have been set out and it will be used 
for park purposes. 

The two acres shown in the plat on the west of 
the drive, Fig. 104. have been underdrained with 
214 and 4-in. agricultural tile, placed 3 to 4 ft. deep 
and 20 ft. apart. 

Total Area of GE 
nderdraimed by f 
3 104 ft deep. Laid 20 fC 
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Fig. 104. jage Farms at Oberlin, O. 


ft. high, shown 


The sewage is con- 


areas by means of small ridges 1 
in the map by 
veyed to the different 
ditches and the water is spread on the area by over- 
flowing the sides of the distributing ditches. 

The ditches are made by running a deep furrow 


broken lines. 


by means of carrier 


areas 


and then cleaning and trimming with 
The flow is changed in the different 
ditches by small dams of a few shovelfuls of earth. 


with a plow 
a shovel. 


Three areas are seeded to alfalfa, three to Italian 
rve grass and three are planted with sweet corn 
and other garden vegetables. 

On the 2%4 acres east of the drive no grading has 
The land was left in its natural state 
and the sewage is conveyed to different parts of it 


By damming the ditches 


been done. 


by small carrier ditches. 
at various points the ground just above is over 
flowed. The point of distribution is changed every 
day. ,The ditch A B is an intercepting ditch to 
catch the flow from the upper ditch and take jit to 
ward A, 
No tiling has been done on the part of the field 
east of the drive, except a few hundred feet to drain 
At the ends of the two outlets are 

settling basins in the earth, 4 x 25 ft. x 3 ft. deep, 
covered with boards. A board at the top, dipping 
retains the floating 
a week the sludge is pumped into a 


to spread again. 


the low places. 


n few inches into the sewage, 
matter, Once 
portable tank, hauled to the rear of the field and 
upon the upon land and 
An Edson diaphragm pump is used, 


grass or barren 


spread 


plowed under. 


June 14, 1894. 


SEE ———— a 


with a 4-in. suction from a defunct fire engine. 
Iivery place touched by the sewage or sludge is 
marked by the most luxuriant growth of grass. 

There is 10 ft. difference in elevation between the 
grade of sewer and the bottom of the creek, the 
upper carrier ditches following the foot of a hill. 
The soil in the upper part of the irrigated area is 
clay, with numerous strata of gravel, while the 
lower portion is a sandy loam, it having all been 
worked over by the creek. 

An analysis of the sewage, taken Monday after- 
noon, May 14, when the worst sewage of the week 
is running, and of its effluent taken from the west 
line of subsoil drains, is given in the accompany- 


ing table: 
(Parts per 100,000.) 
————_Ammonia,——_——~ Oxygen 


Free. Albuminoid. Total. consumed. 
Sewage ...... oe eeeGeue 1.6080 4.2336 11.135 
Effluent .........0.0918 0.0343 0.1261 0.510 
Per cent. removed 96 98 97 95 


The effluent from the east part of the field, where 
the sewage runs through the grass, is clear and 
sparkling and has a reduction in the organic matter 
of about TOY, 

There is an odor which reminds one of dishwater 
directly over the sewage as it is spreading out, but 
100 ft. away no odor can be detected. 

The cost of the sewage farm has been as follows: 


6.000 ft. of agricultural tile laid ........... coosee SR 
ENE PRUNE Viera ce pinwa hohe a wed Sean Wa Eases * Hat) 
Grading and incidentals........ stig alte Swe Dake aera 166 
PUMP AMO CARE 2k 5 rbe cd cnereee sees tees wera Pia 42 
Cost. of Tater: and: materials cc sccisckosiicccnenc $519 
PS TRAMs oon os 5 5A ee ERS a o.i9'vel oa ip ogre! an er al alee wig: ama 

eal; “RENTER TOI ei ie oe ck ok ea ucla eae $2,019 


THE PATTON INDEPENDENT 


LOCOMOTIVE. 

We illustrate in the accompanying cut the genera] 
arrangement of the electric generating and motive 
machinery of the Patton independent electrie loco- 
motive, Which has been in operation on the 67th St. 
line of the Calumet Eleetric Ry. Co., in Chicago, 
for the past five weeks. The following description 
of this locomotive has been furnished us by the In 
dependent Electric Traction Co., Old Colony Bldg., 
Chicago, which controls the use of the system: 

This motor is the result of several years’ work 
and study to discover and perfect a system for in- 
tramural traffic, which would supersede the trolley 
and be devoid of objectional features. The motor 
consists of a combination of gas engine, electric 
generator, storage battery and an electric railway 
motor, all arranged in a compact and convenient 
manner. The gas engine is of the vertieal type and 
is located in the center of the car and supported di 
rectly by the truck, the floor of the car being cut 
away for this purpose. The electric generator being 
connected to the engine direct, the two machines 
take up but little space, and there is no loss in trans 
iission by belting or other gearing. The generator 
is shunt wound, a principle which makes this sys 
tem possible, and to which it owes its great econ 
omy. The storage battery consists of 110 cells of 
the Plante type. The motor is of the ordinary rail- 
way type, and is placed on the truck in a manner 
similar to that employed in all electric cars, and is 
controlled by a standard controller. The arrange- 
ment of the machines and the electrical connections 
may be understood from the accompanying sketch, 
where the gas engine is shown at EK, the generator at 
(;, the battery at B and the motor at M. The con- 
troller is shown at C; at Ris a rheostat or starting 
box connected between the generator and battery. 
A switch, S, in this circuit, completes the arrange 


ELECTRIC 


ment, 

It is well known that a shunt wound generator, 
when used to charge a storage battery, will act as 
i motor and revolve in the same direction without 
any change in the connections if current from the 
battery is passed through the generator. This prin 
ciple is utilized for starting the engine. The genera- 
tor has a voltage of 250, and the storage battery is 
of 220 volts, from which it will be seen that as soon 
aus the generator is up to speed the current is made 
to pass through the battery where the energy is 
stored: but if the motor be started it will take cur- 
rent from the generator only, the surplus of current 
going to the cells so that the battery remains fully 
charged, or nearly so, at all times. All the actions 
so far described take place while the engine is run- 
ning, and without any change in any of the switches 
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- resistances, except the usual manipulation of the 
ntroller, and there is no loss of power, as the sur- 
us energy is stored in the battery for use when re- 
iired. 
The power of the engine need not be nearly so 
eat as that required by the heaviest grades on 
line, for the storage battery is always avail- 
le when extra power is required. So soon as the 
mand on the generator is beyond its capacity, 
» engine slows down, and the voltage of the gen 
itor is reduced. As soon as this occurs, current 
mm the battery flows to the motor, and this ad 
ion of current from the reserve enables the car to 
overcome the increased resistance, and it 
uunts the grade with but little the 
od. From the above description it will be seen 


+ 


sily 
decrease in 
hat neither engine nor motor is required to be as 
avy as the grades of the road would require if 
cars were operated on any of the other systems 

w employed. 
The motor has been in the 
Calumet Electric Ry. Co.’s line, on which there is 
grade, which the ear pulling a standard 
ized trailer mounts with ease, even when started 
rom a full stop at the foot of the ‘The 
regular speed is 15 miles per hour, but the car can 
» geared to run at any speed desired. The motor 
although it is 


daily operation on 
nS 
grade. 


seats comfortably 356 
ut 16 feet in length. The power required when pull 


persons, 


« the trailer is not great. as the engine consumes 
it 18 gallons of gasoline during the 12 hours run. 


| 


r | 
ti 
Pre 














Jiagram Illustrating Machinery of Pattc 
Locomotive. 


the dynamo has a capacity of 65 amperes, and a 
irrent of 40 amperes can be taken from the bat 

y. It is the intention to build these cars as loco 
notives, designed to haul as many trailers as may 

required, this being the best plan where the traf 
e will warrant or there is any objection to combi- 
The car 15,000 Ibs., against 
12,000 Ibs. for a trolley car of the same capacity, 


ation cars. weighs 
vhile the operating expense is only about one-half. 
The car on 67th St. is running at an 
hout $1 per day. The motor car is the invention 
f W. H. Patton, of Chicago, who has patented it 
u the United States and Europe, and it is being 
ntroduced Independent Electric Traction 
Old Colony Building, Chicago. 
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by the 


Co 


KEFICIENCY OF SAFETY PLUGS 
LOCOMOTIVE BOLLERS. 
“Burning” perhaps the 
lisgrace that can professionally befall the locom 


FOR 


his engine is greatest 


ve engineer; yet 


svmetimes happens when carelessness, the stoppage 


an ole 


things 


tank, or 
result in 


f the injectors, 
fia other 
-<etting below the crown sheet. 


empty any 
the 
If this is discovered 


damage may be prevented 


dozen will 
) time, any very great 
not discovered, 
the only safeguard provided against disaster is the 
effective operation of the safety plugs. 


hy quenching the fire; but if it is 


It would ap 
pear, therefore, as if the perfect construction and 
operation of these safety plugs should be prime con 
siderations with both locomotive builders and rail 
Wil 


master mechanies,evet the evidence of current 


, as all engineers know, the time 


water 


ENGINEERING 


NEWS. 


Some inter- 
esting facts were brought out on this point in the: 
committee report and discussion on the best forms 
of safety plugs and how to keep them effective at 
the last quarterly meeting of the Southern & South 
western Railway Club. 

This report showed that very few railways have a 
standard safety plug, still fewer have any standard 
of shape, size and location, and most of them no 
regular rule for inspection and testing. Any design 
of plug having a core or filling of fusible metal, ex 


practice seems to be to the contrary. 


posed at oneend to the action of the heat and gases 
other end in direet con 
tact with the hot water and matter 


of the firebox and having thx 
held in solution 
therein, is subject to rapid changes from corrosion, 


and the fusible filling becomes so hard that it will 
not melt at a red heat. It is difficult to say how 
long a time will be required to bring about this 
condition, but it will happen sooner or later. Ex 
periments made by the committee show that the 


ordinary forms of very short brass plugs, serewed 


about flush with the top of the crown sheet and pro- 


jecting some distance into the tirebox, for wrench 


hold, were not reliable, as the fusible metal gradu 


ally melted and was finally blown out without the 


water having been dangerously low. Excessive 


ebullition and the surging and splashing of the water 
may also cause this premature melting of the plug 
far 


as they could ascertain, no steps had been taken by 


In conclusion, the committee stated that. so 


designers or builders, as a rule, to inerease the size 
and effectiveness of safety plugs in 
the area of 
high pressures of late builds of engines. In most in- 


proportion To 


greatly increased fireboxes and very 
stances the only step in this direction had been to put 
in an additional plug of the old style, and they were 

that all reads used 
some device of this kind, very few if any of them 
looked upon it an ele 
ment of safety, and experience had certainly demon 


strated that it could not be fully depended upon in 


of the opinion while almost 


as 9 necessary appliance or 
any of its present shapes, and to keep them even 


partially effective, the fusible metal 
newed at least once in 60 days, and preferably once 


must be re 
in 30 days. The standard safety plug used on the 
Richmond & Danville system was a long plug, with 
a conieal end to the fusible metal, designed to pre 
These 


as retaining the 


vent mud or settling on if. forms 


had 
ible metal 


matter 


viven good results so far fus 


as long as ample water was over them, 


and they had never failed 


they 


to melt out when exposed 


hy low water, but had failed to save a crown 
sheet. particularly in the largest engines with a larg 
arch. In the opinion of the 


of the deviees with which they were familiar was 


brick committee none 


relinble safeguards against damage from low wat 
er all, it 
watch and regulate his water to prevent the neces 


and, aft devolved upon the engineer so to 
sity of depending on any automatie device 
the 

‘ 


have abandoned the saf 


tecting exposed parts. Some very large ronds 


ety plugs altogether. 
opinion re 


In the discussion which followed, the 
ty plugs was 


gnrding the unreliability of safe gener 
As serving to illustrate this, some in 
deseribed by Mr. R. VP 
Super niendent of Motiv 


The elass G 


ally indorsed. 
teresting experiments wer 
Division 
& Western R. R. 
diameter of 
L774 sq 
this boile: 


(*. Sanderson, 
Norfolk 


boiler, used on 


Power, 
this road, has a GO jns 
heating surface of 


With 


Was evaporated at the rate of 12 lbs. per min 


in the smallest part, a 


ft. and 31 sq. ft. of grate area. 
water 


ute with one safety valve blowing off. If both 


safety valves were blowing off, it was evaporated 


at the rate of 24 lbs. per minute; if the engine was 
working moderately, water was used at the ra 
of 44 Ibs. per minute, and when the engine was 


77 lbs. of 


hill, minute 


These last 


working hard on a water per 


was used. two ftigures were measure 


valves were shut, so that if 
both 


about the state o 


ments when the safety 
the 


valves 


engine was working hard with 


open, which would be 


affairs previous to the “burning” of an engine, th 
water would be going at the rate of S89 Ibs., or about 
lin. a Allowing 4 
the and the er 
Hl. required to 


Water 


minute. ins. of water betwee) 


own sheet, abou 
all the 
crown sheet. 
for the 
dumping the 


raigce cock 


bottom o 


ins. would he evaporate 


and commence baring the Even 
man to 
fire. If 


he commenced at once, and if the safety plng 


this would be hardly time enough 


stop the train and commence 
stuck 


up above the crown sheet only 1 in. and the metal 
° 


melied out the instant the top of the plug was bare 


199 


it would only give about 65 or 70 seconds from tl 


time the plug was bare before the top of th 
} 


speet 


itself was bare. 


le 


crown 


Mr. Sanderson considered that safety plugs would 


be of 


very doubtful 


utility in cases of this kind, as 
xperiene had shown that steam blown,from th 
soft plug makes more difficult to put the fire 
ut The mischief, however, was done before the 


soft plug began to blow, and from what was me 


tioned above as to th ime the 
hlows before the er 


that it 


s damaged, it 


seeme 


to him siruble to have 


soft plug 


sl 


the plug 


act before the water was all gone off the erown 
sheet. With this view he designed the plug 
shown in Fig. 1. This plug is cup-shaped on top 
the idea being that as soon as the water level go 
below the top of the « Ip, SAY 114 s. abov I 

crown sheet, the water in this cup Was evaporated 
more rapidly than that in the crown sheet In 


] 


other words, the water would sizzle out of 

plug. allowing the metal to melt out and give warn 
ng before the water was off the crown sheet. This 
rrangeme did very well in stationary boilers, but 
not on locomotives, where the w r was b ¢ 
splashed around continually. Mr. Sanderson also 
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W R.R 
quicken its action. 1 3 filling 
] ed in the « Ip 1}? ) v i her hy 
prip? } li d, - ! »>w I W 
Z I \ h © ve sof ! 
ould I tT ou I | ) hy i 7) ] \ 
“x the steam f ‘ sn Nes } 
pipe and blow t s S vas f 
he open to the same biecetions a he one fire 
seribed, ‘ } S] shine of water 
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Thinking that the failure to work was @ueto% 
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tal would not start. After mak 
Sanderson 
lugs in all shapes and forms 
in locomotive boilers. 


using no device of this kind. 


SIX - WHEEL ENGINE 


COPPER 
ewith a powerful but compact 
Porter & 
for the Pittsburg & Tennessee Cop 


The engine is for a 


ehgine for so nar- 
is carried 

ull coupled, and the eylinders are in 
guides are of the single-bar type, with 
deep and wide, and 
rossheads. A saddle tank is used, so that 
it comes directly over the driving wheels. 
sloping bottom and 


The total adhesive 


standard 


SIX-WHEEL TANK LOCOMOTIVE: H. K. 


indebted 


stundara 


Pittsburg Tennessee 








diameter 





ht in working order; all on drivers 


9 5-16 ins 


2 7-4 ins 


smiokebox 
smokebox 


‘rownh-bar 





tube pilates 





exterior tube 


ENGINEERING 


NEWS. 


Miscellaneous: 


Exhaust nozzle, diameter............ Single 2% ins. 





Smokestack, smallest diameter....... 9 ins. 
ee height from rail to top.. 9 ft. % in. 
CnpRty OE TONER cs och oskaeswcawees 330 gallons. 
as * -O0GT BDRCD, (co a <s<009'« 300 Ibs. 
Rrake fittings Steam brake. 


Tractive force per lb. effective press. 


on piston 40.5 Ibs. 


Total tractive foree with effective 

press, 1-5 of boiler pressure...... 1536 * 
Total adhesive tractive power, at 1-5 

of weight on drivers (tank empty). . £840 * 


TEQUIXQUIAC TUNNEL, VALLEY OF 


MEXICO.* 


By Albert Johnstone Campbell and Frederick William 
Abbot. 


The problem of the drainage of the valley of Mexico 
has oceupied the attention of the inhabitants from the 
time of its conquest until the present 
amounts have been expended with a 
The 


Emperor Maximilian, but 


day, and large 
certain measure 
begun by the 
with the fall of the empire 
of all works until 1885. 
Board was established. Ar- 
rangements for a loan were made in 1888 and the work 
contractors. <At that 
£912 ft. of the tunnel had been completed, and 


of success. present project was 


there was a complete stoppage 
when a special Drainage 
taken in 
date 


hand by the present 


four shafts were down to the tunnel level, with others 


oortiniiv completed The qunntitv. of water to be 





Porter & Co, Builders 


dealt 


L000 gallons pe 


With was underestimated: at one time it reached 


minute and the expense was very 


great. 


The small size of the shafts, the shape of the tun 


nel and the character of the ground were all obstacles 
to the prosecution of the 


work. There were 24 shafts 


spaced about one-quarter mile apart, with an average 
depth of 175: ft. the deepest being Sao ft., and the 
shallowest, 65 ft. The city is in a basin surrounded 
so that there is practically 


the water, and it is all 


by mountains, no exit for 


into Lake Texcoco. 
To control the level of 
the water in the lakes and in the valley; (2) to 


drained 


The object of the works is: (1) 


' get rid 
of any injurious surplus, and (3) to form an outlet to 
storm 


Waters and sewage. The works consisted of a 


canal 21.7 miles long, and a tunnel 6.2 miles long, 
The first effort 


siitfts as quickly as possible, so as to afford an outlet 
for the waters through the open end of the tunnel, 


While this was being done, no work, as a rule 
uttempted in the 


made was tO connect the various 


was 
sume run of ground, as it was found 
to delay more or less the progress of the heading. As 
soon as two shafts were connected, tunneling could be 
are being taken not to block the 
greatest with the work 
working faces as 
spot at the head- 
between the shafts break-ups were made through 
the heading, and a 





done between them, ¢ 


Water, To make the 





progress 


It Was necessary to obtain as 


any 
possible; hence, at some convenien 


iy 


‘ogth of tunnel opened by which 


Ineuns tWoO more from 


faces were obtained to work 


Phe number of these depended on circumstances: usu- 


ally two, or sometimes three, break-ups were made 


between two shafts. Two were found to give the most 


convement working. By this means the progress of 
the tuunel was very rapidly increased, as each face 
would average 60 to 90 ft. per month 

Abstract (from the Society’s bulletin) of a paper to 








be presented at the convention of the American So 
clety of Civil Engineers at Niagara Falls. The work 
has been further described and illustrated in our issues 
of Aug. 10, 1880; April 5 and 12, 1890; Nov. 28, 1891: 


July 28, 1802, and May 158, 1893. 
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The tunnel section was flattened at top and bottom 
the chord of the are being approximately the same 
length as the height. The flow was estimated to rise 
to the spring of the arch, giving a depth of water of 
9 ft., with a calculated velocity of 414 ft. per second, 
and a discharge of 200,000 
grade being 1 ft. in 1,389 ft. The arch consists of fou; 
concentric rings of bricks. The invert and sidewalls 
are constructed of artificial blocks with a backing of 
volcanie stone rubble masonry. The thickness of th, 
side walls, ineluding backing, is 18 ins., and the in 
vert has a thickness of 1 ft. The blocks are made ot 
1 part Portland cement and 3 of sand. 

The ground through which the tunnel is driven is of 
very unusual character 


gallons per minute, the 


There is no regularity in th; 
strata, and nothing to indicate what will be found 
any particular point in the line. The 
for the whole distance of volcanic origin. 


formation is 
One of the 


rocks found in large quantities is tepetate. Some 
times this is very hard. The greater part of th: 


ground was of soft compact material which on ex 
posure to the air crumbled and swelled, thus throw 
ing great weight on the timber. The remainder eon 
sisted of sand, both compact and running, and bould 
ers. Water was always met with in large quantities 
in the tepetate and sand formations, while the soap 
formations were usually dry. Potholes were 
frequently struck from which water would flow out 
with great force, bringing much sand, mud and stone 
sometimes drowning out a pit and 
the track and twisting up the rails. 


stone 


even tearing out 


The local workmen were unable at first to attend 
to the timbering without being closely watched by 
English miners, both night and day. After a_ time 


they learned the general method, but constant watch 
fulness Was necessary in all lengths. They 
have improved wonderfully, however, and are now 
remarkably quick and handy. The best progress was 
made by working double This 
quired that a bottom heading should have been pre 
viously driven. The system of double lengths has been 
very successful, as much as eight lengths in one face 
or 120 ft. of complete tunnel have been constructed 
per month. It requires extra care in timbering. Thr 
bottom headings were 6% ft. high, 4 ft. wide at th: 
op in the clear and 6 ft. at the bottom in the clear 
As a rule the bottom heading was 2 ft. above the in 
vert of the tunnel, to make room for the drainage. A 
drain 2 ft. deep was cut in the bottom. The average 
daily progress in the bottom heading was 18 ft. The 
heading was usually built to one side of the center, to 
make room for the tunnel traffic when the tunnel was 
being constructed at the same point. By paying close 
attention to details, increasing the pay for work in 
the heading, the introduction of eight-hour shifts, ete., 
the progress of the work was very great'y increased. 
The care of the water was one of the greatest diffi- 
culties met with. The total discharge of water at the 
tunnel mouth varied from 1,500 to 38,000 gallons per 
minute. At first, two 12-in. pipes sufficient to 
carry the water, but, later on, when the pumping was 
increased these had to be largely supplemented and a 
large launder used, which seriously interfered with the 
small space available for the masons. The making of 
ground was very difficult 
Finally a hollow board dam, made to fit the shape of 
the invert, proved very successful. This could be put 
quickly and weighted down with = clay 
was tight and effective. Ventila- 
material for construction 


heavy 


lengths. system rt 


were 


dams where the was soft 


in position 
placed inside, and 
tion and the handling of 
were carefully attended to, 

The cost of the tunnel finished during the past year 
hus averaged from $650 to $700 per yard. During the 
year ending Sept. 15, 18038, there were 14,500 ft. of 
heading driven, and 6,681 ft. of tunnel built, leaving 
2.952 ft. of heading to be driven, and 8,748 ft. of tun- 
nel to build to complete the work. The greatest ad- 
vance in any one month was 656 ft. of heading and 
182 ft. of tunnel advance on any one face. 


A NEW RECORDING PRESSURE GA 
EXTREMELY HIGH PRESSURE 
By Wn. HL. Bristol. 


he gage berein described and illustrated, aithough 
it may be adapted to ordinary pressures, has been 
designed especially for very h’gh pressures, of 1,000 Ibs. 
or more, such as are employed on oil pipe Ines and 
hydraulic press work, without taking permanent 
and one in which the readings for increasing and de- 
creasing pressures would be the same. The writer has 
had difficulty in find!ng an ordinary reading gage for 
high ranges of pressure which has been at all reliable 
in these respects. In testing and standardizing high 
pressure gages the most satisfactory resu‘ts have been 
obtained with dead weights carried by a cap coverllg 
area. At the Institute, 
involved in test work, 2 


sets 








exactly 1 sq. in. of Stevens 


where high pressures are 


* A paper presented at the Montreal meeting of the 
American Society of Mechan‘cal 


Engineers. 
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viinder and plug of accurate:y known cross-section have 
een frequently employed on account of difficu‘ty in 
uring reliable high-pressure gages. 
in Fig. 1 is shown the interior construction of a new 
ecord: ng gage in which readings agree perfectly for 
iereasing and decreasing the entire 
ale. The spring part of the gage consists simply of 
Bourdon tube of flattened cross-section, wound into 
small helieal coil of four complete revolutions, One 
i of the tube is rigid!y fastened to a bracket w‘th 
, opening for the pipe communicating to the gage; and 
the end, free to move by application of pressure, a 
n arm B is directly The diameter of the 
eal coil betng only 1 in., the actual motion of the 
end of the tube is sma‘tl; and this motion is 
stributed through the four compete turns of the tube, 
is evident that in the angu‘ar movement necessary ‘o 
irry the pen arm over the scale of the chart, the tube 
self is not strained to a point approach’ng its elastic 
nit. By this construction, the necessity of mu‘tip‘y- 
ig devices is entirely avo'ded. By varying the thick- 


pressures, over 


secured, 


ree as 
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fere, that the office employs from ten to fifteen sk‘lled 
ind jis in connection with a manufacturing 
establishment, doing a general engineering bus-ness in 
which there is comparatively little duplication of orders. 
ind in which single orders frequently involve a large 
amount of detail, of which it is essentia] to keep 
It is also assumed that the drawing office ‘s 
invested with the right and authority to 
orders to the shop for atl new work, or all work in 
which there are changes and variations from previous 
similar work. 

The practice of issuing verbal 
the conduct of work is productive of misunderstanding 
When no evidence of authority exists 
It is therefore advisable 
a:l departments 
s clearly defined 


dri ftsmen, 





exact 
records, 


sole issue 


rders or directions fo 


and confusion. 
no responsibilty can be fixed. 
to have a system of written orders to 
whereby the duty of - 


hose concerned 


and the responsibility can be fixed for deretiction of 
duty. 
Shop Orders.—An order being ne entered n ! 


books of the company, the proce 


QBSERVEO AT 


4 


24 Chert NoJi 


THE BRISTOL RECORDING PRESSURE GAGE. 


of the eross-section and the number of 
evolutions of the tube, a helix adapted to any desired 


obtained, low Ibs. per 


meta., 


ess 


pressure be even as as 5 


niaAy 


sq. in, for the whole scale. In the manufacture of the 
1e:jeal tube there is no d-fficu'ty in reprodue-ng them to 
tit a standard chart, as illustrated in Fig. 2, wh-ch 


shows a complete gage ready for apptication. 

In th's instrument the pen which is d_reectly a 
to the helical tube records with ink on a chart revolved 
by a clock movement, once in 24 hours. In Fig. 2 the 
total range is 1,500 lbs. per in. This gage is th 
joint invention of Mr. B. H. Bristol, and the 


tached 


Sq. 





writ 


RELATION OF THE DRAWING 
OFFICE THE SHOP.* 

A. W. Robinson, Chief Engineer Bucyrus Steam 
Shovel & Dredge Co. 


By 


The purpose of this paper is to describe the system 


employed by the writer in the draw‘ng office of his 
company, in the hope that some of the p yints may be 
of use to members of the Society. 
The drawing office is the origin of thought and 
ction for the entire works as far as the desigus and 
nstruction of its product are concerned. It is re 
sponsible for the accuracy of its draw ngs and orders, 


nd its authority should be unquestioned and above re- 


roach in the shop. The shopmen should habituat'y 
rust and adhere to their drawings, and their fuiith 
should not prove to be misplaced. To mainta‘n this 


there must be unceasing care and vgiiance on the part 
of the office, and full adaptation to the shop needs and 
It saying that every draw- 
office, whether draftsman 
should have and methods adapted 
needs of the establishment with which it is 
connected. As these needs vary with each case, it is 
pot to be supposed that the about de- 
scribed will be of universal application. It will be well 
then to state im a general way the conditions which 
th's system is intended to meet. We wi-l 


*\ paper read at the Montreal meeting of the Ameri- 
can Society of Mechanical Engineers. 
co 


goes w.thout 
employ'ng 


its system 


capabiities. 


ne one or 2 
S 


hundred, 
to the 
be 


system to 


assume, there- 





The business office is=ues a written order to both the 





drawing office and which 
the 


delivery 


the shop upon a blank 
name of the mach'ne, 
promised, and the number of 


states 


the time of 
fications to 


general 


spec 


be worked to, if any, and the number by which the 
order is to be known. It is the duty of the drawing 
office to prepare su specifications bheforehand when 





necessary. 


fit hea 


On the receipt these 


of orders 


» of someth 


in the shop 
ng Already ma 
informati 


pai 


shop super. 


or dupliea 
so that 


he ntendent has the 


Which to exeeute it. he does so. If, however, it is 
new, or in any sense special work, he cannot proceed 
until the orders come down from the drawing office. 


} 
SI 


The drawing office issues orders upon rn 
and foundry by means of blanks headed ‘‘foundry"’’ or 


’ 


the patte 


“pattern shop,”’ as the case may be, arran 





RK. S. S. & D. CO. ENGINEERING DEPARTMEN’ 


Foundry 


Order No 


Countersigned by 


These are man‘folded in triplicate, and e¢: 
iny draftsman to whom the 


chief 


out 
must be s'gned by the 


by job is 


eng.neer, or in his al 





the chief draftsman. The two copies are then sent 
down to the shop superintendent's office, who keeps one 
on fiie for his own reference and information, and ‘im- 
inediately sends the other to the foreman of the de- 
partment for which it is intended. In this way the 
shop superintendent retains control of his m in é 


different departments, and has knowledge of the orders 
hat are issued. He alone ‘s respons‘ble for their proper 
execution, and undue interference of the draftsman 
with the foremen or workmen is obviated. . 

It is also the duty of the drawing office to order a}l 


HO] 


toe 


raw material for new and special work, that is not 
regu.urly kept in stock. This is done by blank as fol- 
lows: 
B.S. S. & D. CO. ENGINEERING DEPARTMENT 
Date Please order the following 
Nt for Order No 
Ship 
lraftsma; to tersigned 
Chief Engines 

rhese are simpy equ sitions on th business offi 

ind the ‘Opy goes to tl 


storekeeper ¢ 
the articles noted have been this day 
them, and on 
order they 
“The f 


for order 
Written orders are not 1 f 


ng t 





ierefore be expecti 
know for 
the manifold reads: 


al onee 


what 





copy of lowing materi 


No. 


rom 


this day been ordered 


ssue 


the drawing oftics 


to any other d ‘partments, except the pattern sh yp and 
foundry. Drawings and sketch sheets are ssued 
he oth departments, as machine, smith, and erecting 


Ss, ee, rhese pass through the hands of the shor 
[ Sho] 


superintendent, orde 


and in 
What they represent or ea!! for 
rinal 
bear the 


themselves e¢ 
> make 
ire 


‘overed by the ori 


ind 


general 
bus'ness office 


By 


same or 





means of these written orders to 


each foreman knows de 





finitely what work has on 
hand, and all respons‘bility for errors or de nquencies 
is at once ‘aceable to the cu prit. 


pp superintendent is 


written orders to 


aiso empowered to iss 


foremen in al a 






































His partments, f 
work which does not require information from o 
1¢ authority of the drawing office For these he uses 
lis own blanks—those of the drawing offi i . 
labelled “‘Engineering Department. : 
It frequently happens that on large orders invo'ving 
much detail, it is desirabte to push the construction of 
parts as fast as they determined upon before the 
competion of the general design. In these days o 
urgeney and pressure this is almost a necessary 
evil, but should be pursued with caution in the draw'n 
office, lest difficulty be found in fitting the late pa t 
of the design to the earlier. Und this syst f 
written orders the parts ean be ordered itn 1s fast as 
they are ready. even though the shop superintende 
S as yet uninformed as to the balance of it. and does 
ot know of what the compete order is to consist 
When the drawing office work on the irder is nm 
pleted, an order list is mad uut and ty ten 
lup-i it The orde list enumerates 1 detail a’‘l lé 
items iking up rmuaiple rd ind is divided uy 
,into headings such as (1 stings, (2) forgings, (3) m‘s 
‘eclaneous, (4) special materia “dered ind s 
on For ich n is given a eren of the 
dr 4 sketeh she s shown ind 
s or should be shown thereon so fuliv and definitels 
iat no f Ler questions need be asked Phis 1 
is ss Firs form = | i f 
wha ie work « s.sts; second, tor shop 
souree of information concerning each l every i 
t 1, to form a shipping list so that in s I t 
ing will be overlooked that should be s f l 
form a perman record by w h repairs iv b 
eadily identified, and from w fulure eh s Ly 
) ymp-led or adapted. These sts a p ss 
copied in a book fo e purpose 
Der The p iry fun f a shop drawing 
is tl shopman’s questions Ll indeed i 
may be said it this is its only funeti Phe ire 
‘ iin things conn 1 with tl i f d 
iensions, finisl g. fl g and ert ng of a whi 
ind eacl part mt 1 a each depa I eeds 
know. Someti sin s ises ie ls p 
esses of pa rn-making, finishing and ‘ g ca ) 
1 on lrawing id i ) ises sé 
«l wings ¢ Maining sep ite Info i nf e dif 
fe processes demanded, I na t 
av i i I ssary informa veved 
draw gina dire ind legible Hat ‘ ind tha tilt 
views be so chosen as to repress bj it 
simplest way Le draftsman, on beg ing 











the ellow who is nake this want to Ww in 
hen let hi put down jus it information and n 
more. but be s on. Refrain from a 
superfluous make the drawings s 
plain tha id them 

rl ibility to ike lines and es and pre 
j s is re V i i@ASt impor I ind least Va 





in’s skill. 


a draft 
desir 
expenditure of an undue amount of time, and does not 


able part of 


of drawing 


Neatness and accuracy 


able, but if it is obtained with the 


are 




































































p-2 
| al knowledge of shop needs and 
| s ses to be a vy l 
s fo 
l nd to y 
j 5 ig 1 drat 
1 as eu 
Lormiity 
DRAWING OFFICE RULES. 
Shop Drawings 
Zs il i he uniform size ol 
drawings for use in the shop shall con 
1 sheets, stand i sheets d 
Half-sheets shall be 18 x 23 ins., formed 
Oss the center of standard size 
filed he blueprints only to be cut, and 
\ s i W 1 necessary 
‘ s sh be S 11 ins., and shall 
simple details, forgings, for bolt lists, 
| work capable of being shown in 
All stand 1 machines shall be fully drawn 
a | sket sheets shall be 
1 or ing ink press 
f e purpos The information 
ts shall be as complete as that speci 
‘ i f Shop Drawings. 
- 2 ob cousidered as an order o1 
lie Ss ) } merely “us a stutement 
For it must convey clear) 
a make and finish the 
cessury to the execution of ihe 
vy stated by figures on the drawing, 
usurement need be taken in the shop by 
ll 0 given with reference to 
inting-point from which the work should 
aiively simple constructions the 
S$ “o SLOWD xether comprete, ai 
J t must be figured independently, and 
} I Cessury, by sketch sheet, In more 
1 part should be detailed by 
i i iriaw Inude showing the thing 
No tils should be sent out without pu 
t a 4 yO ny them from 
yy, so as to insure their fitness. Un 
vy dup itio f views to be avoided, except in 
i\ ya W ZS 
d sions on dr s to be plain 
1 vu ho fess) tha ein, High, and 
t jine of uniform width and sufficiently 
printing well. No thin, sloping, or 
fixures or diagonal-barred fractions will be 
All tf red dimensions below 3 ft. to de 
1 in ine} 
er li to be alternate dot and dash in 
1 dimension lines to be in continu- 
i | s, with a central space for the figure, and 
s ngth as to ou blueprint more faintly 
f drawing s of drawing to be bold 
lefined it ion to the seale, and to 
1 by n he right-hand and bottom 
\ No shading or other ‘‘frills’’ 
i } W rs 
Pith 
lrawing, whether whole or half-sheet, shail 
sca md number of the sheet 
\ ighth 1 corn One man will be 
f s dut secu uniformity. 
f \ in the title, is 
( Sis f two in one line 
ya rh i m is » State 
f 1 hine, and t 
oO « lesignate 1e part or parts 
if a ‘ i view should so state). 
s | be submitted to the 
vd ftsman for approval. 
bt ing Symbo's. 
’ s lrawings should 
! } u sy f \ 
g s i the d 
ach pee 
t 1, one W 
of ut ai. 
i I Vill tlie ma S S80 wrdered are 
= \ Is as follows 
( Tron Cc. R.S { 1 Rolled Steel 
\W y Iron Hees Hammered Ste 
( Ss Vv. Vulcanized Fibre. 
\I vy Stee 3 B 1 
j ss Bz Bronze 
Ww ef vine 
x f 1 ) each of ie different parts 
i Vy ette pre eding > ng 
SF ows 
1 8 inisb,’’ and indicates iat ie surfaces 
1? s ‘ ) ) ichined oO d li 
mn os stated 
\ | l Brig wr polished 
M s ta ling | Ss \ 1 idieates hat 
< to lowed is) that lecessary for 
é 3 e fig dd ision 
. 1 fo hy } k o . 
~ 1 uv } a un } Ww) re 
follow e figured dimensi wv the word ‘Cast’ 
z | Roug f a forging 
\ ference lis f sketch sheets that may be 
deta 5 ions 
Sketeh s00ks 
fis n will supplied with a sketch- 
eomy v W es 1 make all his 
ifions 1 data fe ng to his work, and 
ha igi work be done on 
. 1 scril i thes ‘ks. No effort 
i ess or nicety these books 
i i ( ¢ ed with 
y ‘ ind full notes 
| W } ms were based 
s it 1 ed. These books 
t ) vy of lV. 
Index f 
1 be kept in the 
{} le k w'l be divided 
vy divis s as drawers, with pro- 
dexing 100 d “ach drawer. The 
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names of the the various 


The system 


drawings will be added to 
divisions according to their classification. 
of ni verng shal follows: 
is. Kach drawer shall be numbered 

hall contain draw-ngs devoted to a certain class 

which shall be .ndicated on the drawer label. 
The drawing number shall consist of two or more digits 
With a decimal point between them. The whole num- 
ber shall und.cate the number of the drawer, and the 
lizures after the decimal point shall indicate the serial 
number of the drawng in that drawer. For example: 
Drawing No. 5.16 is the 16th sheet in Drawer No. 5, 
and Drawing No. 75.96 is the 96ih sheet in Drawer No. 
7). Not more than 99 drawings shall be put in 
drawer, save in exceptional cases. 

l4. Sketch sheets will bear the number of the letter 

iid page of the ietter book, preceded by the ‘etter 8, 
to distinguish them from drawings, and will be indexed 
in their own impression book, but not in the drawing 
index book. They wll be referred to on general draw- 








be as 


consecutive’y, 






3 






vhe 


ing of which they are details, and wil aso bear the 
number of such drawing. 

ls. When making a new drawing the draftsman will 
apply to the clerk for a number, and will be allotted 






he first unappropriated number in 
Which the drawing will belong. 

16. On completion of every drawing or sketch sheet 
it must be examined and initialed by the engineer be 
fore being issued, and following made in 
kept for the purpose: 
(A) Record of bluep: and 
giving date, number and title. 

(Bb) Drawing index.—Record in daybook the 
ithe and sub-title, draftsman and date. 
iC) Pattern index.—Record in daybook 
classification and correct bame of 
marks and date. 

Bach drafisman 
erly made. 


the division of 


the 
thi 


entries 
books 





Ins sketch sheets issued to 


shop, 


number, 


the 
patterns, 


number, 

With re- 

will see that these entries are prop 
Patterns, 

17. All 


the 


patterns 


shall be numbered with the number 
drawing 


from which they are first made, fol- 
lowed by a letter indicating its serial on that drawing. 
or example, if four patterns are shown in detail on 

Wing No. 36.50, the patterns shall be numbered 
WA, 38650B, 36 50C, 86 50D. When existing pat- 


¢ 
PI 















terns are wilized in a new design or machine, their 
orignal number is to be noted on the drawing on which 





ey are shown in their new employment. 

As. Upon receiving formal notice from the pa’ cern 
shop that patterns are ready for inspection, the drafts- 
man connected with the order shall examine same and 
issue foundry order for the casting. The date of in 
spection and name of inspector shall be entered upon 
the pattern maker's report at the time of making such 
11on. 


inspec 
llisp 








The sketch sheets referred to in these rules ure 
S 11 ins. in size. They are of stiff cardboard. and 
the heading is printed in 


I copying ink. The sketch is 





made with an aniline copying pencil, the “Eagle No. 2” 
i wood being used. They are press-copied in books 


for the purpose, and several books 


tions of work. 
ly heavier tissue paper 


used for dif- 
books are of 


are 
The 

than is commonly used for 
DOO 


‘] Te 
Classifica 





correspondence, and have nuinbered 


the num- 


each, 
that 
is never duplicated. In 


leaves 


consecutively throughout the series, so 


ber of a sketch sheet this sys- 


tem there are six books for copying sketeh sheets, rep- 
classes of work, 


and these divisions 


required for 





sugges themselves as 


any 

The use of these sketch sheets is especially for work 
Which does not require to be often duplicated, and fo: 
work. <A free-hand 


Hivine quick dispatch to emergency 





sketch can be made, copied, and issued in this way in 
li nutes, While the regular process of drawing, 
racing, blueprinting, and waiting for the latter to 
dry, or the sun to shine, may consume hours. They 
uive the additional advantage of being more conven 


‘nt to handle and file away in the shop than blue- 


| is, and they save multiplication of tracings and 
sequent drawer sp The copies being in book 

fo cannot e lost and are easily indexed and con- 
1. Sketch sheets are convenient for rapid de- 

\ sv of forging and s | parts, and such parts need, 








Lies fore, to be merely indicated on the general ol 
erecting plan, and ref Lt numbers given of the 
sk 1 sheets. The sk hos ts will also all appear 

= iis i ic 4 d i LST. 

In addition to the stiff cardboard sheet, it is con- 
venient o have a Drawing Office Memoranduin”’ 
nk. This is a copying-ink heading printed on a 

tf le pap ind is used for order lists and 

| sketch matter sent abroad from the drawing office 
sketch sheet, if for permanen 

us mucilag composed of gum traga- 

il nd n varnished with white shel 

sizing is to keep the lines of the 





























St rnishing. 
I s our pra ot to finish original drawings, but 
) ce from them on traci cloth. These tracings 
ure used only to print and are filed away in a 
eproof vault. Two pr are made of each tracing 
as soou as finished, one he hop (or more if nee 
essary) and one to file away in the drawers of the 
flice These drawers are 24 38 ins. X 2 ins., and are 
iold a maximum of 100 prints. In 
ire preserved from risk of fire 
wear of frequent handling 
s n makes his own 
f s re employed. The writer 
lo the employment of cheap drafts 
m race she drawings from the originals of the 
d If this is done the designer must finish his 
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original to entire completeness before turning it oy, 
to the tracer, thus consuming additional time and ry 
hing risk of and omissions than if } 
himself. A skillful draftsman will mere}, 
entire work on the original and give hi: 
whole thought to the perfection of his design. In th 
tracing he can rearrange his drawing if necessary, an 
the time occupied in tracing is usually much less thy 
that employed in working out and perfecting the «i 


more 
traced it 


block his 


errors 


sign, and a draftsman, worth $120 per month, w 
usually trace twice as fast as one worth $60, and q 


it better. 

The titles on drawings are mainly done by rubly 
stamps giving the name of the company, the numly 
of the drawing, and having spaces for the insertion , 
name, date and seale. 

Some experimenting was done to find a suita)! 
stamp ink for tracing cloth. Printers’ ink was trie 
but it rubs off and does not dry satisfactorily. A sp: 
cial lithographie ink is used, which is similar 
ink, but with addition of a dryer. it 4 
applied to the stamp by a composition roller in simila 
Inanner to printers’ ink and gives a 
which blueprints well. 


printers’ 


black impressiv 
The number stamp has moyab\ 
type. 

As a rule it pays to employ only high-class labor j 
the drawing office. A draftsman puts his own impres 
on his work, his individuality into it, 
supervised, and it is upon the perfection 
detail that the or failure of a new desig 
mainly depends; it is important that the draftsma 
entrusted with it shall have the necessary skill an 
ability. We have appliances for testing the eflicien 
of almost every known mechanism, but who = ¢a: 
measure the efficiency of a draftsman. We apprecia 
the economic value of good steam distribution and 
like, but too often is the efficiency of the draftsima: 


goes even 
closely 


success 


neglected, and thousands of dollars spent in the co 
struction of work which would have yielded much } 
ter results if a little more brains had been used i 


its design. 

In conclusion, the writer would say: Do not have so 
much that it is difficult to work to or burde 
some to carry out. A few simple rules, faithfully a 
hered to, are better than the elaborate 
which imperfectly carried out. 
ject of a to define the duties of 
und to fix the responsibility for dereliction of duty. 


System 
most syste 
The ob 


each min 


is loosely or 


system is 


Discussion. 


Prof. L. S. Randolph.—In general the use of smaller 
sheets than those described by Mr. Robinson is prefer 
able for shop drawings. A convenient method is to 
make each sheet one-half the size of the next larger. 

Mr. L. S. Wright.—We have found it an excellent plan 
to have a “‘mail’’ service in connection with the works 
There is a box in each department where orders, draw 

intended for any other department are de 
posited. A mail boy is kept constantly on the circuit, 
delivering to each department whatever he has for i 
and taking from it whatever he finds in the box. Wit 
reference to the ordering of material by the drafting 
office, where this is done, each order should be scrutin 
ized by familiar with the condition of thr 
before it is out. Referring to 
books, they are most convenient and valuable aids. It 
is a help to have them ruled like cross-section paper 
and preserves valuable material to have the draftsman 
turn when it is full 
The pattern shop should be as close as possible to th: 
drawing room; so that draftsmen can easily find wha 
hand new made 
number eastings, as it is 


ings, 


etc., 


some one 


storeroom, sketch 


sent 


over the sketch book to the office 


patterns are on before ordering 


A 
legible, 

Mr, H. B. Binsse.—Mr. Robinson’s practice of using 
inches for all dimensions under 8 ft. 


able, as a 


ones 





raised is best on always 


seems objection 
with a 2-ft. rul 
addition or sul 


machinist usually measures 
and it should be the aim to avoid 
raction in the shop. 

Mr. A. J. Shaw.—Instead of numbering patterns con- 
secutively, we find it of advantage to classify all pat- 
about 25 or 30 eclasses, and number con 
The number is” the 
and the consecutive number the denominato: 
of a fraction. The patterns are stored by 
the pattern loft, and a draftsman can readily 
What patterns of any class are on hand. 


terns in 


secutively in each = c¢lass. class 
numerator 


classes i 


find 


AN IMPROVED PLAIN MILLING MACHINE 

The use of plain milling machines is rapidly in 
creasing as machinists come to understand better 
work ‘wher 


many 


their advantages for many classes of 
cases, es 

accuracy is even ver) 
work can be more profitably milled than 
planed. For small work the value of the milling 
machine is well knewn and in the general machine 
shop ‘he majority of this is plain work. While the 
universal milling machine can be used for this work, 


and is, indeed, used very largely, it is considerably 


planers were formerly used. In 


pecially where necessary, 


heavy 
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more costly and, owing to its construction, is neces- 
sarily less rigid than the plain miller, and, conse- 
quently, less able to withstand the strains of heavy 
and rapid work. 


We illustrate herewith a 42 x 84 x 22-in. plain 
milling machine, which has been recently put 


on the market by the Brown & Sharpe Mfg. Co., 
of Providence, R. I. This machine has several new 
features in connection with the feed and is designed 
for general shop use. Its weight is 3,485 Ibs. and it 
oceupies a floor space of 102 x 59 ins. The table, 
including oil runs and channels, is 60 ins. long and 
14 ins. wide, and has a working surface 48 14 
ins. There are three %-in, T slots, and the machine 
has a transverse movement of 814 ins., a vertical 
22 ins. below the center of the spindle 


movement 
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to be re- 
when 


was decided to line the tunnel with timber, 
placed with more permanent materials 
sary. A self-supporting cut at the east entrance was 
found impracticable. The upper portion was removed 
first, to an entry to the heading, another 
force started at grade. Bents had to be put at 
4-ft. centers. Work carried on at the 
approach, by means of an incline, and taking out 


neces- 


give and 
in 
west 


the 


was also 


eut afterward. 

The length of the tunnel was 843 ft. A five-segment 
roof, corresponding to 8-ft. radius circular arch, was 
adopted. The roof ribs, side posts and wall plates 
were of 12 x 12-in. timber, mortised and tenoned at’ 
upper joints, and upper ends of posts; also 6-in. lag 
ging in roof, 8 ins. at joints, and 4 ins. at sides. The 


interior section only was blasted, so as not to disturb 


the roof: and timbering was placed as soon as possible. 





AN 


and a longitudinal feed of 42 ins. The feed is au- 
tomatic in either direction and there are 12 changes, 
varying from 0.005 in. to 0.23 in. per revolution ef 
the spindle. Adjustable dials graduated to read to 
thousandths of an inch indicate the transverse and 
vertical of the table. The arrangement 
of the cone pulley, spindle and arm is shown in the 
illustration. All to 


surface plates are 


Inovement 


straight 
and all 
ground to standards. The spindle runs in bronze 
boxes, provided with compensation for wear, and is 
hollow. 


bearings are seraped 


eylindrical bearings 


As seen in the cut, the rigid connection of 

the table bearing to the knee enables the tool to 

take a heavier cut than can be taken on a universal 

machine with its swiveled table. 

BRAFFORD’S RIDGE TUNNEL.* 
By Charles W. Staniford. 


This tunnel is nine miles from Corbin, Ky., on the 
& Nash- 


Branch of the Louisville 
Brafford’s Ridge, 


Cumberland Valley 


ville R. R. The Gap at both 


graphically and topographically, was unfavorable for 
laminated 
exposure, 
gravel 
It 


its construction. The rock was a_ brittle 
shale, easily worked, but disintegrating on 
Above this was a 


very treacherous to 


wet 
work. 


and requiring support. 
with many boulders, 

* Abstract (from Society's bulletin) of a paper to be 
presented at the convention of the American Society 
of Civil Engineers. , 


IMPROVED PLAIN MILLING MACHINE; 


reo- 


ek 


The Brown & Sharpe Co,, Providence 


The exeavation was about 914 ft. radius, and gave 
about 544 cu. yds. per foot. The average progress was 
122 ft. per month. The lining was of white oak, eut 
and sawed in the vicinity. 

The work was done by convict labor, which, in con 
sideration of the local opposition to the road, and the 
difficulty in obtaining labor, proved invaluable. The 
men worked in gangs of 10 to 15 under a foreman and 
guard. The men were well treated, had comfortable 
quarters and good food, and seemed more contented 
than when confined in prison. The total cost of the 
work was $71,048. 

NARROW GAGE LOCOMOTIVES; CARTA 


GENA & MAGDALENA RY. 

practically abol 
for 
been 


While the narrow gage has been 
in country, the claims 
advantage over the standard 
proved to be fallacious, it is still extensively used in 


ished this made its 


gage having 
countries where light and cheap construction is de 
to a but vague belief 
in an actual economy resulting from the adoption 


sired, owing rather general 


of such ; 


gage. 


in cost with gages less than 30 ins., a standard gage 
road, if properly and carefully located and con- 
structed, can be built as cheaply as one of a nar- 


rower gi 
that a gage of 3 ft. should have been adopted for 


the Cartagena & Magdalena Ry., built by an 


While there may be some reduction 


ige, and we have been somewhat surprised 


si 
NOS 


American company in Colombia. 


described in our issues of March 29 and April 19. 


The locomotive equipment consists of four 





This railway was 


con 


solidation engines, built by the Rhode Island Loco 


two 


of P 


motive Works, of Providence, R. 1., and 
gul engines built by H. K. Porter & Co., 
burg, Pa. 


about the engines and they closely resemble 
ard gage engines of the same types. 


mo 


1 


t 


There is nothing particulatly noticeabl 
stand 


The tenders 


also are of ordinary construction, carried on four 


wheel trucks. They will use bituminous coal for 
fuel. The consolidation engines have air-brakes o1 
the driving and tender wheels, and the mogul en 
gines have steam brakes on the engines and hand 
brakes on the tenders. The leading dimensions of 


these engines are given 








in the accompanying table 


Mogul Consolida 
Driving wheels, diameter... ;ft.0 in 3ft. 210s 
Truck wheels, diameter a <@ “ a2 6 6@ 
Tender wheels, = 2“ @ _ Zz. 
Wheelbase, driving ines, ee 78 11 j 
= total engine a. @ ; Vi , 
: = eng. and tender. 35 “8 és 7 11 
Weight on drivers 32,000 Ibs 62.000 Ths 

- total engine wed 37,000, * TODO * 

“ eng. and tender.... 61.000, ** Pe 
Cylinders eas aol 12 x 16ins. 16 x 20 ins 
Boller, type ..............-. Wagontop. Str o 

aa diameter, .-front, $755 ins 
crs ; ” ; . back, 44 ins. + f i S 
Firebox, size inside at grate 58 « 1914 ins 78 x 1S ins 

“ be $6 e top. .58 bobo 
ree WOR ete ackawameees 7.75 sq. ft. 

Tubes, number ee etiaa 120 im 

° diameter, outside.... 134 ins. 2 ins 

s length Serer T S ft. Oin 10 ft. 245 ins 
Heating surface, tubes...... 440 sq. ft. 

_ - firebox. ... mo 

a = total...... 496 “ * 

Smokestack, height from rail.11 ft. 2% ins. 12 ft. 1 
Capacity of tank ‘ 1,050 gals. 2M) 

7 we RMR SRO 5 oicce ei. ca% 2 tons. 3 tons 

A NEW RAIL-BOND FOR ELECTRIC RALL 
WAYS. 

It has long been known that the ordinary 
used at the rail joints of electric railways is 
tirely inadequate to carry the amount of « e 
flowing along the rail, and the growing troubl 
from the eleetrie corrosion of water and ¢as I 
electrical conduits, ete.. are enusing 1 tt 
to be given to means to check the esenare 
from the rail. In the Johnston rail bond ‘ 
ductor of large capacity is used and a muel ore 
area of contact than ean be obtained b d 
nary method of riveting is ob d by making 
hole in the web of the rail, in h is ti CO] 
per washer, screwed upon the end of 








J t R B 
shown in the cut, the washer giving contact with 
sides of the web as well as at the ho It is ‘ 
to utilize the maximum conductiv ipacity of 
track, to prevent electrolysis { gas iw pi] 
ind to reduce the drop of p It is 
sign of Mr. A. I estaff J sto wl S 
eugaged in ctric railway w k rr osome y 
The size of the wire when this ho Ss used h 
varied, and near the power hous here the 
of current is heaviest hi \ mav be 
creased to any size in order to pro 
cumulation of current on that part of thi 
This can be done without aliering the bond nut 
merely tapping it sufficiently ke the size of t 
wire desired. This device is being put on the 1 
by the Car Equipment Co., of Philadelphia. P 
and over 100,000 are said to have be | s 
LIGHT RAILWAY DEVELOPMENT IN NEW 
SOUTH WALES 
We have SeVEeT ies pol i 
the British colonies have been s ) Q 
the ady ages of ra vy dey 11 | 
their te ind slow to realize the prin s 
the construction of such developn 
to build the greatest possible milena 
possible cost and within the shortest ss t 
all, of course, WwW thin reasonable limits. | Ni 
South Wales many of the r: i\- ays were much 
heavy for the traffic, but a project for land set 

































ruiway 
to the government by 
Inst. C. KE. 


Lovernment 


construction has recently 
Mr. Rh. Vrice 
Lis proposition is that 


the necessary land for 





\\V ims, M. 
should give 
istruction of a light and inexpeusive railway 
for the and 
the large and valuable tracts of 
and al 
In addition to a free gift 
railway, 
adjoining the railway 


idard gage, settling 


j ihe up 


ul present 


purpose ol 
some of 
inaccessible by railway 
eutirely undeveloped. 
four 52U-acre 

would have 
leased from the government for periods of 21 
The land 


d undertake to coustruct the railway, pay im 


land required for the 


KS per mil 


rs by a proposed land trust. trus 


st ob the capital during construction, and for a 
Which is the estimated 


r period of five years, 


required to develop the trafhe to the extent of 


sJo per mile per week, or $1,500 per mile per an 
Phe working expenses would be relatively small 

1 the net receipts such as would (after making 
aunee for the loss in working during the firs 
curs) be sufficient to give a considerable profit 


he capital expended, both on the railway and 


he Jand setthements during the whole term of 

@ust Iu regard to the land settlement, the 
proposed lund trust would, as already stated, concur 
( y with the construction of the railway, acquir 


from the government on lease four 32U0-acre blocks 


and contiguous to it, either on 
the 
would be 


railway 


mile of 


ilternate block both sides of 


system or on 
bloeks SO 


On each of these acres 


red and fenced, a homestead with outbuildings 


ul joint water reservoir coustrueted, while an 


ther SU acres would be ring-barked; the 


remain 
160 acres in each block being left to the settler 
clear and turn to profitable account during th 


period of his 21 years’ tenancy. 





At the end of the term of the Jease the tenant 
would be relieved of any further payment to the 
ud trust beyond the 25 cts. per acre which the 
trust would receive as agents for the govern 
ment. Lhe railway, however, although it would 
utinue to be worked by the government on agreed 


uis, Would remain the property of the land trust, 
who, having settled and developed these few land 
uwllotments, Would continue to act as agents for th 


overiiment, and by meaus of the railway to ad 


ViLb lai pPeously 


vpen out and develop other parts of 


lie district. Ln order, however, Lo recoup them 
selves for the capital they had provided for the 
land settlements, they would continue to rely almost 
ively upou the net revenue derived from the 

way trathe. Should, however, the government 


sire at the end of 2L years to terminate the agree 


nent and to acquire the railway, due provision 
iid have to be made for this in the lease, on 
ms to be mutually agreed upon. 
i number of settlers which the land trust would 


ive to provide would average about 20 persons per 


e of railway, or tive pe block of land 


rsons per 


A NEW COLD METAL SAW. 


\ “shop saw” has been put on the market recent- 


ly V he @. & C. Co., of Chicago, claimed to 


possess several advantages over the ordinary hack 
saws in durability and cutting speed. The machine 
is desigued to cut all kinds and sizes of materials 
ip to G ins. in diameter, and has a positive auto 


feed which enables a uniform speed 


be maintained by adjusting the rate of the feed 


malic screw 


» correspond to the quality and size of the work t 
be cut. he stroke is horizontal, securing perfectly 


movable vice enables the eu 


blade to be used, 
used 


sguare work, and a 


length of the saw The saw 


ide can be sharpened and over and over 


a 
one blade lasting for at least 30 days’ con- 


tinuous work. It is claimed that one of the blades 


itlast six dozen ordinary hack saw blades. 


lowing reeords of work done by this saw 


| Ait fol 
mmpared with the ordinary hack saw have been 


rnished us by the Q. & C. Co. In these tests a 


vy hack saw blade was used for each cut, while 

i siugle blade was used, without sharpening, in 
eY. & C. saw 

—Diameter of metii. 

lin. Zins. Sins. 4ins. 

rime required to make cut, minutes, 

Re WOW sis oss kee cee ae ane 9 36 150 180 

ae 0 EW scas sues ee 9 27 45 


ENGINEERING NEWS. 


IRON AND STEEL INDUSTRIES 
UNITED STATES. 

The following table, taken from the new edition 
of the “Directory to the Iron and Steel Works of 
the United States,” shows the comparison between 
S82, which was a prosperous year, and 1893, which 
was a year of decided depression. 


Or 


The capacities 
Liven 


are stated in gross 


tons: 


January, January, 


ISU4. ISOS. 
No, of blast furnaces (259 bit., 142 
anthracite and coke, 118 charcoal) 519 569 
No. of blast furnaces building... . iii 11 
Ann. cap. of blast furnaces....... 16,271,027 14,550,708 


bituminous furnaces, 11,649, (00 
anthracite furmaces.. 3,305,887 
; * charcoal furnaces.... 1,285,440 
No. of rolling mills and steel works 487 
No. of rolling mills and steel works 

building and rebuilding... eS 0 1S 
No. of single puddling furna 


10,097,946 
3,198,387 
1,254,375 


460 














double counting as two single)... 4,715 

No. of heating furnaces.......... 3,054 

NO: Of $PSIUS OF TOMB... 65660 i< casa 1,690 Hu2 
Ann, cap. of rolling mills.......... 12,477,890 10,563,655 
No. of rolling mills with cut nail 

oe ie id al ea er DD 65 
No. of cut nail machines.......... », 094 5,546 
No. of wire nail works......... ; D4 49 
No. of Bessemer steel works com 

WAGE oc cae eae etke Sw ikne Doe 4 46 
No. of Bessemer steel works build- 

We sed we 5s serels catecateah en akath 1 2 
No. of Bessemer converters (97 

co npltd., = build’ g, l p irtly built) gy O5 
Ann. cap. (built and building) in 

ingots and direct castings...... 7.740.900 5,857,148 
No. of Clapp-Griffiths steel works 

CRORE 55 binds nei csalee ae ota ales & 4 ° 
No. of Clapp-Griffiths converters. . 7 9 
Ann. cap. in ingots.......0... ‘ 146,500 151,786 
No, of Robert-Bessemer steel works 

COIDOINTG bobs tcawcsauiadaaca coe 4 4 
No. of Robert-Bessemer steel con- 

verters (6 compltd., 2 partly built) 6 6 
No, of open hearth steel works 

completed ery ee S1 71 
No. of open hearth steel works 

SIIDERNEAD “aia cabin doin insi 60s RATE Rib an 1 + 
No. of open bearth furnaces (189 

compltd., 4 build’g, 5 partly built) 189 164 
Ann. cap. (built and building, in in- 

gots and direct castings........ 1,740,000 1,383,929 
No. of crucible steel works com 

DEERE. Basen tin sew alnwe Wa a woos 48 45 
No. of crucible steel works build’g 1 1 
No. of steel melting pots which can 

be used at each heat... ....s0s. 3,103 2,034 
Ann. cap. in ingots and direct 

GRINNED bcc ccatiseeewsase dee wane 99,000 93,750 
No. of tinplate works completed... 56 20 
No. of tinplate works building (2, 

and 2 partly ‘WUlt). v6 cccccssen< 2 10 
No. of forges making wrought iron 

PN OPS. ica ci esae comane soe ia 11 10 
Ann. cap. in blooms and billets.. 17,870 18,929 
No. of pig and serap iron bloomeries 14 20 
Amn. cap. 16 SIGOONES 5.05% <6 kis cecc 30,925 $2,143 


A UNIVERSAL RAILWAY SPIRAL. 


A correspondent sends us a neat method of lay 
ing out a spiral curve, based upon a spiral cal- 


culated 


kor 


chords are 


curve, using 100-ft. chords. 
other than an approach to a 1 
used of lengths inversely proportional to the de 
method being identical with 
that for handling cireular curves. Thus for a 5° 
enrve the chord lengths would be one-fifth of 100 ft., 
or 20 ft. The 


to suit a 1 
curve, 


the curve, the 


vree of 


following table locates the spiral for 








a 1° eurve with 100-ft. chords and a central angk 
of 3° 30°, the same for all curves: 

u 1 2 3 4 5 6 
= * 0° 3714’ 0° 55’ 1° 16° 
=a 0° 3814’ 0° 5744’ 1° 20’ “= 
30 0° 3214’ 0° 5314’ 1° 1714’ © 
= Gg? 20’ O° 42%’ 1° US = 
Sol * 0° oO 0°52. 
=1 rg? 2S’ * 0°30 -£ 
arp 0° 5714’ 0° 30’ .: = 
Offsets 

0 4 73 2) 4.40 8.00 3.20 

Detlections are given from tangent at each point 

designated thus * to all other points. 


and ex 
curve 


To find tangents (Ts), long chords (Cs) 
ternals (Es) for the combined circular 1 
with spirals, having given whole angle (1), tangent 
(Te), long chord (Ce) and external (ec) for a cir- 


cular 1° curve without spirals. 


(1) Ts = Te + 249.92 + 2.50 tan \% 1. 
(7s 43s Ce+Te~+cos % i. 
(3) Es Ee + 2.50 ~ cos \% I. 


For other than 1° main eurves, each of these and 
other functions are inversely proportional. 
Example. 
93.8 is a P. I. of 
desired to connect with a 5 
Whole angle 46° 40’. 
tv (1) we find tangents = 1-5 (2531.1 + 249.9 + 2.8) 
nou.S. 
Then P. C. = Sta 323 +37; P. C. C.=Sta 3344 
57 and Sta 342+ 70.3; P. T.=Sta 343 + 90.3. 
This is obtained by noting that the spirals, hav- 


Sta which it is 


standard 


ae tang 


curve and 


‘uts 


spirals. 
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ing 20-ft. chords, are 120 ft. long and the circular 
portion, 40° 40’ of 5° curve, is $13.3 long. 

A spiral at each end always takes up 7°. 

Then with the transit at P. C. locate the 6 
points of the spiral 20 ft. apart by the table de 
flections 0° 5’, O° 12’, ete, to 1° 16’. Then move 
to the Gth 334 x57, deflect the 2° 14’ 
to tangent ahead with the 5° curve to Sta 
342+ 70.5. This is point G on the other spiral, 
Then locate the six points 20 ft. apart by the table 
of deflections, 0 14’, which 
is P. T., from which point deflection to tangent is 
L° 16’. Thus only the first and last lines of detiec 
tions are used unless vision is obstructed, or ac 
curate centers wanted oftener than each 20 
ft.,as for bridge centers or frogs. Then the transit 

is brought up to an intermediate point and by treat- 
ing the 20-ft. lengths as circular curves, points can 
be located as often as desired. 


point 


and go 


30’, 0° 5714’, ete., to 2° 


are 


The first suspension bridge in Mexico has been cow 
pleted over the Rio Grande at Arced'ano. It is 390 f 
: 3 & 
long, With a suspended span of 2S) ft. 


The Manchester Ship Canal is not yet clear of its 
tinancial difficulties. Sir John Harwood, Vice-President 
of the canal company, has submitted to the Manchester 
city authorities a statement showing that the deficit 
at the end of 1894 will be $750,000, and unless prompt 


action is taken the city will have to find the interest 
on the debentures in 1896, which will mean an in- 
crease of taxes. The cunal will require an outlay of 


about $250,000 yearly for dredging. More capital will 
also be wanted, as a result of a lack of economy in the 
construction of the canal. 


Two tank locomotives of 30 ins. gage for Kaunia- 
Dharlla section of the Eastern Bengal State Railways, 
India, have been ordered by the India Office. They will 
have six wheels, all coupted, and outside cy-inders an! 


inside frames. The leading dimensions are as follows: 


Driving wheels, diameter.........ccc0ces: 2 ft. 3% ins. 
WE OED ONG MONE o ova his. 8 6 66 ok be eww ees 5 = 
CaN aaa riens ictelers sic Samis.e cae Aas ewes Si) x 12 ins. 
ROUGE EOUDE 3s va sx. dcr a ake easeea ane 2 ft. 8% ins. 
length between tube plates...... a © et 
ee WOTRIDS PYESSUTO, «60266 cdeuccaens 150 Ibs, 
Firebox casing, length ouiside at bottom. 3ft. 10 ins. 
5 “ width 2 ” owe: ee 
- = = - “ comter.. 2“ -os * 
PETES AS Sica toy hn dose pe aeaces cos . eae aa St 
PEGRTARS GUPEACG, THUCRi 666s 4h cdc wack 210.00 ** * 
E oo BEODOK 23 keas casas eee Gee to 
“a ee TORRE cadeen tcciceoredius Za0.0p ** * 
SRR Gir SATIN, os isis Jin nccnweam eas 240 U.S. gallons 
CUMACHEG OR WHORE oo x6 ee cctiese cece 20 cu. ft. 


An electrie lighting plant using current transmitted a 
distance of 10 miles has just been installed in 
Union, Mo., a village of less than 1,000 inhabitants. <A 
‘Vestinghouse alternating station at Washington, Mo., 
generates a primary current of 1,000 volts, which is 
raised to 4,000 volts by a step-up transformer and 
transmitted over a pair of No. 8 copper wires to Union. 
A step-down transformer is located at the entrance to 
Union. The load a 
lamps of 16 ¢ p., 66 


some 


consists of 250 commercial 


lamps, of which 16 are of 


present 


street 


o2 ¢. p. and the remainder of 50 « p. It is claimed 
that with the average load the losses due to transfor 


The plant 
of St. Louis. 


mation and do not exceed 5 
was designed by Mr. Wim. H. Bryan, C. E., 


transmiss.on 


The House Committee on Railways and Canals has 


agreed to report the compromise bill drawn by Repre- 
sentative Ryan, of New York, for the survey of a ship 
eanal route from the Ohio River to Lake Erie. The 


bill places the matter in the hands of a board of engi- 


neers to be appointed by this committee, who are 
to se’ect the most practicable route and for whose 
work $20,000 is to be appropriated. 
CONSTRUCTION NEWS. 
RAILWAYS 
Kast of Chicago—Enisting Roads. 
BANGOR & AROOSTOOK.—Moses Burpee, Ch. 
Engr., Houlton, Me., writes us that the construction 
of this road in Maine is now gomg on and it is al 


most certain that the line will be completed not only 
to. Presque Isle, but also to Caribou, as well as to Fort 
Fairtieid. The work has already reached nearly to the 
junction of the Fort Fairfield branch. 


BUFFALO & SUSQUEHANNA.—C. W. Goodyear, 
Vice-res. and Gen. Man., Buffilo, N. Y., writes that 
the company is now at work on the extension from 
Galeton to Ansonia, Pa., a distance of 13 mies, which 


is expected to be Completed aud in operation by Oct, 1. 


LONG ISLAND.—Bids have been received for com- 
pleting the extension from Point Jefferson to Wading 
River, N. Y., 12 miles, upon which the work was re- 
a 


nitty suspended. It is expected that the contract will 
be awarded this week. 

SOUTH JERSEY.—It is 
line to Cape May, N. J., June 23. 

WASHINGTON & CHESAPEAKE BEACH.—The firm 
of Coffin. Sullivan & Suffern, New York. contractors for 
this road. has been placed in the hands of Winfield J. 
Taylor, Baltimore, Md., as Receiver. Work on. the 
road was recently stopped owing to the failure of the 


expected to open the new 





ine 14, 189A. 


ors to get pay for the construction done dur- 
vil and May, and action was brought to secure 
ypointment of a receiver for the railway company, 
ie president of the company states that it is ex- 
i that arrangements will be completed within a 

iavs for resuming work on the road next week. 
ST VIRGINIA CENTRAL & PITTSBURG.—Press 
« state that the proposed construction of the 
nore & Cumberland road, from Cumberland, Md., 
iIugerstown, has been indefinitely postponed and 
he engineering corps has been disbanded. Bids 

is work were received March 31. 

LKES BARRE & EASTERN.—This road was 
ly opened June 4 between New York and Wilkes 
p Pa., by the New York, Susquehanna & Western, 
controls the line. It is an extension of the 
line from near Stroudsburg to Wilkes Barre, Pa., 


‘3 iles, and gives that company a short line from 
\ York to Wilkes Barre. The chief object in build- 
road was to give the Susquehanna & Western 


- haul on the large coal traffic, which it secures 
he district about Wilkes Barre, and which here 
has been sent to Stroudsburg over the Delaware, 
wanna & Western and other roads. An extensive 
nal has been built by the company at Edgewater, 
on the Hudson River. opposite 96th St., in New 
which the company is now using. 


ee 


Projects and Surveys. 


NGHAMTON & STATE LINE. 
Contractor, for the 
this railway. The 


Bids are asked by 
construction of all 
road is 13'4 miles 
singhamton, N. Y., to the Penn- 
ia state line at Monoghans cross-roads. There it 
meet the Binghamton, Pennsylvania & Southern 
extending to Dushore by way of St. Josephs and 


is Ross, 
vy part of 
extending from 


using. Maximum grade ov ‘ther line 2%; maxi- 
curve, 10°. Surveys will ve begun on the B., 


* & S. about July 1 and will be pushed as rapidly as 
ble, with the expectation of putting it under con- 
early in September, as far as Wyalusing. The 
ng of the Susquehanna River will be postponed 
next year. Part of the right of way has been se- 
and the balance will be obtained as wanted. Ties 
other materials have been contracted for as far 
he state line. Ch. Engr., A. K. Harvey, Ross 

fidg.. Binghamton, N. Y. 

LUMBUS TERMINAL & BELT. Bm A, 
<cowanecke, Ch. Engr., 72 Wesley Blidg., Columbus, 
o., writes us that negotiations are pending for the con- 

ion of this belt line around the city of Columbus, 
route is 24 miles in length and part of the 
of way has been secured. 

\DIANAPOLIS, LOGANSPORT & CHICAGO.—Press 

that the construction of this road will 

be commenced. Ch. Engr., Walter A. Osmer, 
sport, Ind. 


Southern 


ALTIMORE & OHIO.—Thos. M. King, Second Vice- 
s.. and Wm. T. Manning. Ch. Engr., returned last 
from a trip of inspection of the route for a pro- 
i extension of the Valley Branch between Lexing- 
1d Roanoke, Va., a distance of 52 miles. The 
will probably be built soon as business im- 


AIRO 


sburg, 


rhe 


ts state 


Existing Roads. 


as 


KANAWHA VALLEY.—H. 8S. Wilson, 

W. Va.. writes us that two miles of this 

now under construction to Stanton Pike. The 
ised extension to Grantsville has not yet been sur- 
i. The road is being built by day labor. 

‘EWING & SON’S LUMBER.—This company, of 
Marion, Pa., is reported as building a logging 
vy, seven miles in length, from Orickard, W. Va., 

mber lands. 





ADEVILLE.—Emile Low. Ch. Engr., Saltville, 
writes us that Wing & Horneck, Wise Court 
se, Va.. have completed the grading of the exten 
from Ramseys, Va., to Wise Court House, 31% 
<, but it is not known when the track will be laid; 
uum grade of 4% and curvature of 16 prin 
source of traffic, coal and timber. 
\NAWHA & BLK RIVER.—This is a coal road 
d by Dr. David Ward, 459 Cass Ave., Detroit, 
The line has been graded for four miles up 
‘'s Creek and North Branch of Kanawha River, 
18 miles east of Charleston, W. Va. Oscar A. 
Ch. Engr... Dego, W. Va., writes us that the 
ris for a road to Elk River, but that the line is 
ikely to be extended at present beyond the 


unt graded, 


‘ORFOLK, ALBEMARLE & ATLANTIC.—B. P. 


1d, Gen. Supt.. Norfolk. Va.. writes us that no 
iS Will be taken to extend this line to A‘bemarle 
d until after the reorganization of the company. 
OWELLTON & POCAHONTAS.—C. Scholz, Engr.. 
ellton, W. Va., writes us that surveys were made 
May, 1893, the grading finished in December, and 


the tracklaying is nearly completed. The road is 
iles long and will be used chiefly for coal traffic. 
IRGINIA WESTERN COAL & IRON.—J. C. Wat- 
Jr., Ch. Engr., Abingdon, Va.. writes us that the 
ydon Coal & Tron Co, has been reorganized under 
above name. The proposed road from Abingdon 
Damaseus, Va., 15 miles, has all been graded ex- 
one-half mile, and the new company proposes to 
plete and equip the road as soon as possible. Pres 
n Campbell, New York, 
Projects and Surveys. 
CHARLOTTE HARBOR.—It 
the construction of this road will soon 
ced at Arcadia, Fla. 
ANNELTON.—Incorporated in 
from Cannelton, 


is stated 


RCADIA & 


be con 


Virginia to 


Kanawha &«& 


West 
the 





! a railway on 

iigan Ry., to Bell Creek, in Fayette county; cap 
stock, $30,000; ineorporators, J. Tetnall Lea, Phil- 
phia, Pa.: Henry Davis. Cannelton, W. Va.; J. 
Grown, M. Jackson, and E. W. Knight, Charleston, 


Va. 
LENDENNIN & SPENCER.—Incorporated with a 
ital stock of $200,000; principal office, Charleston, 
Va 
‘OINT PLEASANT, BUCKHANNON & TYGART'S 
\LLBY.—L. A. Mullins, Ch. Engr., Buckhannon, W. 
writes us that surveys have been made from Bel- 
ston to Buckhannon, and that the work will probabl) 
resumed this week on the survey from Buckhannon 
some point on the Kanawha River. and thence 
mouth, a total distanca, of 200 miles. The work 


Te 








ENGINEERING NEWS. 


will be heavy; maximun grades of 2% and curves of 
12°. Two districts in Upshur county, through which 
there will be 6 miles of raiiway, have voted $30,000 


as local aid and other capital for the construction has 
also been secured. 
Northwest—Existing Roads. 

BURLINGTON & MISSOURI RIVER.—It is 
that 1,400 men are at work on the extension from 
Sheridan, Wyo., to Billings, Mont., and that the num- 
ber will soon be increased to 2,000. Tracklaying has 
been commenced. 

CHICAGO, PADUCAH & MEMPHIS. Johnson Bros. 
& Faught, St. Elmo, Ill., are reported to ‘have pur- 
chased 9,000 tons of rails and commenced tracklaying 
on this road from Altamount to Metropotis, Ll. 

DULUTH, MISSABE & NORTHBERN.—Surveys have 


stated 


been made for a branch to the Adams mining camp, 
in Northern Minnesota. 

NORTHWESTERN COAL.—C. J. A. Morris, Ch. 
Engr., St. Paul, writes us that tracklaying will probably 
be commenced June 18 on the extension of this road. 
The line extends from Alloue Bay, Superior, south- 
west to the St. Louis River, 13 miles, of which 11 miles 
are now in operation. MeMullen & Morris, St. Pau’, 
are the contractors, and the road is to be completed 


Aug. 1. It will be used for freight only. 

PORT ARTHUR, DULUTH & WESTERN. 
company has been granted a subsidy of $4,500 a mile 
for the 35 miles necessary to be built to reach Rainy 
Lake City, Minn., and the gold region thmreabouts, ac- 
cording to press reports, and the road ‘will be built this 
summer. It is stated that at least three American rail- 
Way companies are having surveys made for reaching 
this district. 


RAPID CITY, 


This 





MISSOURI RIVER & ST. PAUL.— 


Myron Willsie, Ch. Engr., Rapid City, S. Dak., writes 
us that no work is being done on this road this vear 
The line to Fort Pierre, 


is projected from — City 
16514 miles, of which 20 miles have been graded. 


Projects and Surveys. 

SHEBOYGAN, ST. PAUL & CENTRAL.—Surveys 
are being made for the early construction of this rail- 
way. The company has petitioned the council of She- 
boygan, Wis., for right of way over a large number 


of streets to cover the manufacturing districts and itis 
hoped to have cars running to Waldo by Aug. 1, ac 
cording to reports. This project was noted May 10 


and 24. 

TOLEDO, CHARLESTON & ST. LOUIS.—This com- 
pany is reported as having been incorporated June 1 to 
build a railway from Eugene, Ind., to East St. Louis 
Ill.; | principal office, Charleston, Il!.: capital stock, 
$4,472,500: directors, Robt. G. Ingersoll and J. M. 
Quigley, New York; W. R. Patton, H. A. Neal and 
A. H. Chapman, Charleston, Il. 


Southwest—Evxisting Roads. 
MISSOURI, KANSAS & TEXAS.—It is 
a proposition to extend this railway from 
Wich‘ta Falls, Tex., 18 miles, has 
Projects and Surveys. 
OORPUS CHRISTI & BROWNSVILLE. 
Miller, New York, the projector of a railway 
these places in Texas, a distance of 150 miles. 
Corpus Christi last week. and put his surveying corps 
in the field. It is claimed that actual construction wi! 
be commenced within 30 days, and the road completed 
within 18 months. 
INTERNATIONAL & GREAT SOUTHERN.--The 
counties along the route of this proposed railway be 


stated that 
Henrietta to 
recepted, 


heen 


Sydney G. 
berween 
was at 





tween San Antonio and Brownsville, Tex., have voted 
large sums to aid the project. and it is stated that 
surveys have been commenced by John Tobin, Ch 


Engr. 
WIOHITA 
a railway 


corporators, 


FALLS.—Incorporated in Texas to build 
from Wichita Falls to Henrietta, Tex.: in- 
M. Lasker, Leon Blum, Julius Runge, H. 
Kempner and Jake Davis, of Galveston, Tex.; T. Kemp, 
R. E. Huff, A. Newby. Otis T. Bacon, R. M. Moore, 
A. D. Anderson, A. Zundelowitz, of Wichita Falls; 
M. J. Tompkins. Vernon, Tex.: A. D. Goodenough, 
Henrietta. Tex. Work is to mmenced at once and 
the road is to operated Missouri, Kansas & 
Texas. 

WILLIAMSVILLE. GREENVILLE & ST. LOI 
A mortgage for $1,000,000 has been filed by this « 
railway fr 






} > 
we 


be by the 


pany to secure the construction of a om 
Williamsville to Ste. Genevieve, Mo aeceording to re- 
ports. The line will pass through Ste. Genevieve, St. 
Francois, Perry, Boelinger, Madison and Wayne 


counties. 


Rocky Mt. & Pacifice—Projects and Surveys 
UTAH & WYOMING.—J. B. Taylor, Ch. Engr. Sal 
Lake City, writes us that there is no prospect of work 
being done on this rond this season. as the silve 
lead industry is dead. 
Foreign 

MONTEREY & MINERAL BELT.—A _ press report 
from Monterey, Mex., states as follows: The survey 
of the route of the Monterey & Mineral Belt Ry. has 
been completed, and the active work of construction 
will soon begin. The concession for this line is owned 
by J. A. Robertson and Jesus Gonzalez Trevino. The 
road is to extend over a distance of about 20 kilometers, 


of 
this 


and will connect all 
establishments of 


the smelters 


i e] manufacturing 
city with eac! r 





STREET AND ELECTRIC RAILWAYS 


ROCKVILLE, CONN.—The Hartford. Manchester & 
Rockville Tramway Co. has been organized to build an 
electric railway. Pres., M. S. Chapman, Manchester 
Secy. and Treas., H. J. Wickham. An engineer is now 
making surveys, and it is thought that the road will be 
constructed this summer. 


BROOKLYN, N. Y.—The Coney Island, Fort Hamil 


ton & Brooklyn R. R. is to be extended in Kings 
county from Fifth Ave. to New York Bay. 
NIAGARA FALLS, N. Y¥.—The Niagara Falls, Whirl 


pool & Northern Electric R. R. Co. has awarded a 
tract to J. W. Hoffman & Co. for the construction of 
a road to the Devil’s Hole, according to reports 

ROME, N. Y.—The Rome City St. Ry. Co. is making 
arangements to change the motive power of the roud 
to electricity. W. P. Rayland, Secy. and Treas. 

BRADFORD, PA.—The Bradford Electrie St. Ry. Co. 
has been incorporated with a capital stock of $100,000; 
Pres., Lewis Emery. Jr. 


con 





BO 


WASHINGTON, D. C.—The District Commissioners 
have been petitioned by the Brightwood Ave. Citizens 
Association to permit the Brightwood Ave. R. R. Co 
to extend its tracks to the center of the city.——The 
Columbia Ave. Ry. Co. has been granted a franchise to 


change its road from horse power to cable, and the 
Metropolitan Ry. Co. to adopt the electric conduit 
system, The Eekington & Soldiers’ Home Ry. Co 


has petitioned for permission to change its rowte and 
increase its capital 350,000, 


BALTIMORE, MD.—The City Passenger Co. has 
been granted a franchise to construct an electric rail 
way to Clifton. 

CRISFIELD, MD.—A company is being formed to 
build an electric railway to conaect with Mariners, 


Asbury and Apes Hole. 

DAYTON, O.—The Dayton Traction Co.. recently 
organized, is reported preparing to construct an 
electric railway from this place to Cincinnati 

TOLEDO, O.--The Toledo, Monroe & Detroit Electric 
Ry. Co. is reported to have secured right of way for 
the entire distance to Detroit. The fare is not ‘t 
ceed 1144 cts. per mile and the road is to be in opera 
tion within 18 months. Directors, J. H. Ainsworth 
J. E. Eaton, W. G. Gardiner, J. M. Bick, J. A. Daw 


Son, 


TERRE 


as 


oO ex 


HAUTE, IND.—The 
Ry. Co. has been organized; 
Directors, P. P. Thomas, J. G. MeNutt, M. F. Burke 
CHICAGO, ILL.—The Chicago Suburban Electrie Co 
has been incorporated; capital stock, $1,000,000. Di 
rectors, Ralph R. Bradley, Harriet M. Gibbs, P. S 
Post, on. 
COUNCIL BLI ‘ 
Manawa Electric R 
a capital stock of $ 
lL. H. Kent, J. P. Finley, H. 
BELLEVUE. NEB.—A committee, consisting of W. 
R. Patrick, William Martin, Dr. W. C. Buel and otuers. 
has been @ppointed to make arrangements for extend 


Haute Electric 


eapital stock, S500.000 


Terre 





The Council Bluifs & Lake 
has been incorporated with 
Directors, J. W. Redford 
B. Coryell. 





50.000, 


ing the electric railway from South Omaha to this 
place. 

ST. LOUIS, MO.—The Southern Eleetric Ry. Co. has 
petitioned for a franchise to extend its line 

HELENA, ARK.—It is reported that an electric 
railway is being agitated. 

DENVER, COLO.—The Willow Creek R. R. Co. has 
been incorporated with a capital stock of 810,000) by 
S. S. Gill, W. J. Fine and John Latimer to build a 


road in Gunnison county. 

PORTLAND, ORE.—The Portland Cable Ry. Co. is 
reported as having estimates made for changing the 
motive power to ricity. 

HIGHWAYS. 

MASSACHUSETTS. 
sioners of Middlesex 
June 16 for building a 

NEW JERSEY. 


county have 


} ot 
elec 


Bids are asked by the commis- 
county, East Cambridge, 
road in Lincoln. 

The board of freeholders of 


directed the committee to 





until 


Middle- 


sex su 


l 
MaKe 





veys for building a macadamized road from Perth 
Amboy to Metuchen, a distance of six miles. 
OHTO.—Bids are asked by the commissioners of Ham- 
ilton county until June 30 for improving the Carthage 
Pike, Millcreek township. G. ¢ Zimmermann, Clk., 


Cincinnati. 
WISCONSIN. The 
waukee, has elected T. 


Allen seeretar 


Lake Ave. Turnpike Co., Mil 
, H. Malone president and C. J 
is proposed to reconstruct the en- 





tire roadway the oll gate to a point beyond 
Whitefish Bay. 

CALIFORNIA.—The supervisors of Alameda county 
have been petitioned to construct a road 40 ft. wide 
from San Leandro for a distance of about five miles 
The work will include four bridges and several cul 
verts. B. C. Hawes, San Lorenzo, is interested 

BRIDGES AND TUNNEIS. 

IPSWICH, MASS.—Bids are asked by the selectmen 
until June 21 for building a stone arch bridge over the 
Ipswich River at Green St. E A. Putnam 








Salem, Mass, 

ASBURY PARK, N. J The contract bn 
the new Pleasure Bay drawbridge over the 
Shrewsbury River has been awarded to the Wrot 
Iron Rridge Co., Canton, O.. at $16,920. the 
bidders being the Penn Bridge Co., Reaver Falls 
SIS.350; Dean & Westbrook, New York S1S.000 


Phoenix Bridge Co... Phoenixville 


ran & Savre, $17,200. 


$17,000: Cock 








HOMESTEAD, PA.—The Senate has passed b 
authorizing the construction of a bridge across the 
Monongahela River at this place 

PITTSBURG, PA.—The contract for the construction 
of an iron and steel bridge over the tilwav tracks at 
Elizabeth St. has been aw: to the Schultz Bridge 
& Iron Co., Pittsburg, at § 

FOWER CITY, PA.—Bids are asked until Ju 2 fo 


Address 


the construction of a 60-ft. span iron bridge. 
W. TD. Hill. 


SAVANNAH, GA.—Plans are being prepared for a 








$5,000 bridge from Isle of Hope to Skidaway Island 

TAMPA, FLA A committee has been appointed 
secure the building of a bridge at the foot of Wash 
ington or Whiting streets. 

CHATTANOOGA, TENN.—The recent issue of $i50 
(M0) in bonds by the county court to assist the Chatta 
nooga Western Ry. Co. in building a bridge across thi 
rennessee River at this place has been declared invalid 
and special election will be necessary to secure ap 
other issue. The railway company is reported as having 
agreed to deliver coal in this city at ‘ts. per ton. 

JEANNETTE, LA A petition is being circulated 
for a bridge across the Teche River at this place 


ASHTABULA, O 
struction o1 a high 
SSO OOO), 


CLEVELAND, O 


The council is considering the co 
level bridge, estimated to cost 


The director of publie works has 


been authorized to advertise for bids for rebuilding the 
Columbus St. bridge over the Cuyahoga River 
WARREN, O.—Bids are asked until July 1 for the 


construction of a highway bridge over Mahoning River, 


as stated in our advertising columns. Homer C. White, 
Cy. Engr. 

LANSING, MICH.—The citizens have voted, 800 to 

#100, in favor of issuing $25,000 in bonds toward the 








DOO 


susiruction of new bridge across the Grand River on 


Michigan Ave. 


OHICAGO, ILL.—The secretary of war has author 
yealothe construction of the Northwestern elevated 
dge across the river near Wells St. [t will be a lift 


ridge with no middle pier. 

DES MOINES, LA.~The board of supervisors is con- 
dering the pbuilding of two bridges. 

DUBUQUE, TA.—The Dubuque & Wisconsin Bridge 
week, is reported as to begin work at 
early date upon Its proposed bridge across the Mis- 


{i noted bast 


ssippi River at Kagle Point, 14% miles from the other 
ives. Pres., J. A. Romberg; Vice-Pres., J. J. Dunn; 
Mecy., 4 H. Mever; Treas., Paul Trant. 
AILTIKKIN MINN.-Press reports state that Major 
Johnston, U.S. A., Sandy Lake, is in the city making 
veys Tor a new iron bridge across the Mississipp. 
River at this place, 


KANSAS CITY, KAN.--P. A. Williamson, County 
Surv... Writes us that the following bids were received 
y the commissioners of Wyandoite county June 2 for 
the proposed highway bridge across the Kansas River 


‘ . 
furner, the plans for which were prepared in the 





tiee of the county surveyor: 

Stone Cylinder 

Bidder piers. piers, 

Wisconsin B. & I. Co., N. Milw’kee, Wis.$45,984 $58,900 
Si. Joseph B.& LL. Co., St. Joseph, Mo.. 41,455 
Mo. Valley B. & I. Co., L’v’uworth, Kan. 42,895 
Massillon Bridge Co., Massillon, O...... 5U, 000 
Milwaukee B. & I. Co., Milwaukee, Wis. 44,599 
Koken Iron Wks., St. Louis, Mo........ 46,400 
Furnsworth & Blodge:t, Kans. City, Mo. 41,066 
foledo Bridge Co., Toledo, O........... 49,045 


Wrought Lron Bridge Co., Canton, O... 40,950 
Chicago Bridge & Iron Co., Chicago, Ill. 40,276 





(ieo. BK. King Bridge Co., Des Moines, la, 40,990 
Youngstown Bridge Co., Youngstown, O. 5U0,000 : 
King Bridge Co., Cleveland, O.......... 46, O46 37,060 
Lafayette B Co., Lafayette, Ind... 50,000 £2700 
Mi. Vernon Co., Mt. Vernon, O.. 49,500 14,000) 





Awarded contract for cylinder piers. 

DENVER, COLO.--The state engineer jiis Deon au- 
horized to advertise for bids for a $5,000 bridge across 
the Yampa River. E. Shelton, Chr. Comrs. Routt 
County. 

PUEBLO, COLO,.—Arrangements are being mide for 
ihe construction of a temporary bridge on the site of 

bridge burned last August. 

BRIDGES DESTROYED.—Press reports state Uiat 
a large number of railway bridges have been burned 
wy striking coal miners on the ine of the Cieveland, 


Lorain & Wheeling and other roads Carrying non- 
union coal, A bridge on the Chicago, Burlington «& 
Quincy, seven miles north of Beardstown, LIL, was 
burned June 1; two bridges on the Hannibal & St. 


Joseph roud, in Missouri, June 8; and a railway 

two miles south of Bay City, Wis., June 4, It is 

stated that high waters carried wway 50) bridges in 

the vicinity of Boulder, Colo., about June 1, and sev- 

ral steel bridges in the city of Spokane, Wash. 
WATER-WORKS. 

ROUCKLAND, MB.—A mee ing of the stockholders of 
the Rockland Water Co. will be held June 19 to discuss 
the question of a reservoir or stand-pipe, pumping sta- 
tion, and mains for tire protection. 

NEWPORT, N. H The contract for works, to be 
completed Oct. 15, bas been let to Lucian A. Taylor, 
Lostonu, Mass. 

CAMBRIDGE, MASS. 
he taking of S0U a 
ervolr. 

MEDWAY, MASS.-Geo. E. Pond, Town Clk., writes 
is that there is no prospect of works being put in. 

MISTHUEN, MASS.—The selectmen have sold $100,- 
woof 4 30-year water-works bonds for $105,790, 


NORTEL BROOKFIELD, MASS.—The contract for 
aying 10,000 ft. of extensions has been awarded Lucian 


bridge 


The aldermen have approved 


res of lund for a new storage res- 





\. ‘Daylor, Boston, at $6,668, the other bidders being 
Patrick Casserly, Spencer, $13,026; Wim. EF. Pullman 
nd A. B. Poland, North Brooktield, $0,500; John EF 
MeClellan, Grafton, $7,000. ; 
WINCHENDEN, MASS.--A committee is investigat 


Geo. M. Whitney, Town Cik, 
ROCKVILLE, CONN.—Bids are asked by the Rock 
ville Water & Aqueduct Co, until June 23 for the pu 
chase of $100,000 of 6G). 30-year water bonds. 
ALBANY, N. Y.--Elforts are being made to 
two new pumps and a 38v to 4S-in, main, the com- 
lissioners being reported as having decided upon one 
imp and a 20-in, main. 


COLLEGE POINT, N. Y. 


iy the question of works. 


secure 


The village trustees have 


voted to erect a new stand-pipe. 

CORNING, N. Y.—Harry C. Heermans, Supt., writes 
is that the new work has been postponed until next 
year. 

COXSACKIE, N. Y¥.—Wm. K. Reed, Clk., writes us 
hat at an election on June 5 it was voted to put in 


S52,000 to $40,000. Thos. B. 


works; estimated cost, 
Alcott, Chn. Com. 

DANSVILLE, N. Y.—G. W. Phillips and C. E. Chit- 
tenden, Seranton, Pa., have offered to purchase the 
present works, which are for fire protection only, and 
organize a company with a capital stock of $50,000 to 
put in a complete system of works. 

EARLVILLE, N. Y¥.—Guy H. Clark, E. C. Bently 
and L. S. Arnold have been appointed Commissioners. 
’ \ Water Co. has been organized, with 
i enpital stock of $25,000, all subscribed, to construct 
works if the election of June 9 resulted against the 
putting in works. 

PLAIN, N. Y¥.—It is stated that the contract 
and the Fort Plain Water Co. has 
will take 








Village 
FORT 
between the village , 
expired, and that the village 
struct new works. 
FREDONIA, N. ¥.—C. A. Clute, Clk., writes us that 
have been made for a new 
reservoir (earthwork); estimated cost, 


steps to con 


plans and specifications 
TOO OO ation 


SSK) To S10,000, 
NEW YORK, N. Y.—Bids are asked by the depart- 

ment of public works until June 20 for laying mains in 

bout 28 streets. 

PHILMONT, N. Y. 


eports 


Works are to be put in, accord- 


ENGINEERING 


NEWS. 


PORT JPRVIS, N. Y.—At 
linders of the Port Jeivis Water Co., June 5, it was 
voted to increase the capital stock from $90,000) to 
100,000 for extensions to Tri States. 

TROY, N. Y.—At a public meeting June 5 
for the proposed new works were approved. 
UNIONVILLE, N. Y.—It is stated that Joseph lider, 
Engr., will commence making surveys this week for a 
system, 

ASBURY PARK, N, J.—Bids are asked by the com- 
ipissioners until June 15 for a 100-HP. boiler, as stated 
mo vur advertising colujuns of last week. 


BAYONNKE, N. J.--Hugh Riley, 
is trying to arrange to supply y 
with a supply from Rockaway River. 

MOUNT HOLLY, N. J.—It is stated that the Citizens’ 
Water Co. will commence the construction of its works 
at onee, 

NEWTON, N. J.—Austin A. Pierson, Town Clk. 
writes us that an election will be held June 26 
cide on the question of putting in 
3,500. 

BEAVER FALLS, PA.—W. W. Kerr, Secy. of Council, 
Write us that the contract for sinking test wells was 
iwarded to Simon Harold, Beaver Falls, at $756, the 
other bids beng S. Downie, $1,086; Smith Pump Co., 
$1,456. 

KITTANNING, PA. 
templates putting onoa 
ports. 

_ LEBANON, VA.—Plans and estimates are being made 
for additional storage reservoirs. 

MEADVILLE, PA.—WiLis P. Vance, Cy. Cik., writes 
us that W. A. Doane, Cy. Engr., is preparing pans for 
new works to be owned by the city; populat.on, rk. 


_ PHILADELPHIA, PA.—An ordinance was introduced 
in the Common council June 7 appropriating $4,000,000 
toward an improved supply. 


WILKES BARRE, PA.—The Wright Township Water 
Co. has been incorporated to supply Wright township; 
capital stock, $5,000. Address D. G. Baird, Wilkes 
Barre, Pa. 

ELLICOTT CITY, MI.—It is stated that D. G. Adels- 
berger, saltimore, Md., is to make surveys and speci- 
fications for works 

BERRYVILLE, VA.--The property of the Berryville 
Water Co. will be sold to the highest bidder July 6. 

CULPEPER, VA.—At a recent election it was voted 
to borrow $20,000 to build works, according to reports. 

RICHMOND, VA.-—EPxitens’ons have ordered in 
several steets. Chas. E. Boiling, Supt. 

BENWOOD, W. VA.—The Benwood Water Co. bas 
been granted an extension of time to commence work 
on its plant. 

NEW BERNE, N. C.—The entire plant of the New 
Berne Water Co, was sold at public auicion June 6 to 
James Redmond, for $35,025. 

FLORENCE, S. C.—W. W. y, Mayor, writes us 
that the city wishes works and would contract for 60 
hydrants. About six miles of pipe and a stand-pipe 
would be required. 

BARTOW, FLA.—It is reported that the city has dis- 
posed of its water bonds, and will soon receive bids for 
constructing works; supply from well. 

COLUMBIA, ALA.—It is reported that a contract has 
been entered into for the construction of works at 
once, to be completed Sept. 1. 


NASHVILLE, TENN.—The superintendent has 
instructed to ask for bids for pipe, hydrants, ete. 

PARIS, TENN.—O. C. Barton, Mayor, writes us 
that nothing will be done in the way of securing plans 
or material for works until the bonds have been ne- 
gotiated. 

CAREY, 0O.—Willis H. Hank, Clk., writes us that 
works are to be put in, and that $25,000 of 20-year 5% 
obnds have been issued. 

SVPRINGFLELD, O.—Bids are asked until June 26 for 
two 0,000,000-gailon pumping engines, as stated in eur 
advertising coiumns. The b:ds recently received for 
this work were published last week. KE. ©. Gwyn. 
I’res. Bd. 

YOUNGSTOWN, O.—Bids are asked until June 19 for 
the masonry foundation for two stand-pipes. D. N. 
Simpkins, Seey. Bd. 

ZANESVILLE, O.—R. M. Saup, Supt., writes us that 
plans and specifications are about completed for a new 
2) 100-ft. stand-pipe. Engr., L. EE. Chapin, 
Canton, O. 

ALEXANDRIA, IND.—Press reports state that the 
council has granted a 25-year franchise to C. A. Week, 


an election of the stock- 


the plans 


New York, is reported 
this city and HopoKen 


to de- 
Works; population, 


The Armstrong Water Co. con- 
new reservoir, according to re- 


been 


Hursey, 


been 


steel 


Boston, Mass., who will put in a $60,000 plant; work 
to be completed in four months. 

COLUMBIA OFPy, IND.—F. M. Douglas, Cy. Cik., 
writes us that bids received for constructing works 


were as follows: 


Sheehan & Co., Detroit, Mich................. .$26,893 
George Cadogan Morgan, Chicago, l.......... 27,159 
Bynum Brenton & Co., Lebanon, Ind.......... 26,85 


Grimes & Moran, Elkhart, Ind. (aw’ded contract) 25,GSS 
Toledo Construction Co., Toledo, O.............. 27,495 
Sheate Meniell & Go., Teleda. Os .écvcackcdawsdcs 26,500 


Materials to be used: Lake Shore Foundry pipes and 
specials, Deane steam pumps, Bourbon hydrants, Rens 
selaer valves and boxes, Chandler & Taylor boilers. 
SOUTH BISND, IND.—The council has yoted to issue 
$15,000 in bonds for extensions, 
TIPTON, IND.—J. E. Anderson, Cy. Clk.. writes us 


that contracts for constructing works have been 
awarded as follows: Addyston Pipe & Steel Co., 


Addyston, O., pipe, at $8,122; special castings, $360; 
Porter, Barlow & Hadley, Tipton, pipelaying, $4,160; 
Michigan Brass & Iron Wks., Detroit, valves and boxes, 
$867: Ludlow Valve Mfg. Co., Troy, N. Y., valves, 
$1,208; Chandler & Taylor, Indianapolis, boilers, heat- 
ers, ete., $1,589; J. H. McGowan Co., Cincinnati, pumps, 

BEAVERTON, MICH.—M. L. Kump, Town C1k., 
writes us taat works will probably not be put in at 
preselt. 

KALAMAZOO, MICH.—At a meeting of the trustees 
of the Michigan insane asylum Benj. Roe was appointed 
to superintend the construction of a brick water tower, 
for which the legislature appropriated $18,000. Prof. 
M. E. Cooley, Ann Arbor, is to prepare plans. 





June 14, 1894. 


LAINGSBURG, MICH.--It is reported that the 
lage wants works and an electric light plant. 

THOMPSONVILLE, MICH.—E. H. Wilson, (); 
writes us that no contracts have been awarded ex,, 
for sinking artesian wells; population, 1,000. 

OWOSSO, MICH.-—-Bids are asked until June 15 
purchase of $20,000 of 80-year 5%, water bonds. M 
Dawes, Mayor. 


OHICAGO, ILL.—Bids are asked 


until June 18 


laying service pipes in eight streets. J. Jo 
(Gomr. Pub. Wks. 
FARMBR CITY, ILL.—It is reported that works 


cluding stand-pipe, will soon be put in, for whieh su « 


WH) 
of bonds will be sold. 

HAWARDEN, ILL.—D. F. Gearhart, City he 
Writes us that all contracts fer this year have } 
awarded, except that for a stand-pipe. Engr... J. 4; 
Bryan, St. Louis, Mo. 

JOLINT, ILL.—Extensions and the purchase « 
Pohle air lift pump for four artesian wells have } 
recommended by the mayor and superintendent, 

MARENGO, ILL.—C. P. Fillmore, Cy. Clk., writes 

that bids for works were received as follows: 
Mall & Doan, Aurora, Ill. Guwarded contract). ..$11. 720 
GS; OG. Borgen, CREO, Te isaac odie cbcseueess 11,931 
W. H. Wheeler & ©6:., Beloit. Wis.........:.. 12,758 
Seckner Oontracting Co., Chicago.............. 12,987 
Casgrain & McDonald, Chicago................ 13.547 

VENICE, LLL.—It is reported that the works have 


been sold io the Niederinghaus Co., Granite City 
$16,000; $4,000 in cash and $12,000 in water for vil 
hage purposes, 

MILWAUKEE, WIS.—The supervisors are considering 
plans for increasing the water supply of the conus) 
farm, at a cost of about $6,000, F 

THORP, WIS.—The contract for works has ber 
awarded to the U. S. Wind Engine & Pump Co., Ba 
tavia, Ill, at $5,296. The contract includes a 
gallon tank upon a steel tower 100 ft. high. 

ACKLEY, 1A.—Steps will at once be taken to supply 
the city with water from a well, already sunk, accord 
ing to reports. 

ESTHERVILLE, IA.—At an election June 4 it was 
voted to put in works, and the city council will take 
immediate steps to secure the same. 

JBFFERSON, IA.—Bids are asked until July 6 fo 
constructing works, as stated in our advertising «¢o 
umns. M. EK. Hall, Cy. Clk. 

SPENCER, IA.—Frank Kellogg, Engr., writes us 
that the city will not complete works any further this 
year, except to put up a 2,000-bbl. tank upon a wood 
or iron tower. 

GRAND RAPIDS, MINN.—F. T. Buenetmnan, Village 
Recdr., writes us that plans and specications are le 
ing made for works. 

LAMBERTON, MINN.—Bids are asked until June 20 
for constructing works. G. B. Tretbar. 

MOUNTAIN IRON, MINN.—A. Roscoe Merritt, Pres 
Mountain Iron Water Co., writes us that the contra: 
for pipelaying will be awarded June 15; estimated cost 
of works, $12,500. Engr., Dwain Wheeler, West Iu 
luth, Minn. 

FULLERTON, 


eM 


NEB.—G. H. Ellsworth, Eng: 
writes us that the bonds recently voted by the « 
have been declared illegal, and that steps are being 
taken to call another election to vote on the questis 
of issuing bonds. The construction of works. wil! 
probably be commenced by Aug. 1. 

HARVARD, NEB.—An election will be held July 2 
to vote on an issue of bonds for works. Engr., A. A 
Richardson, Lincoln, Neb. 


WILBUR, NEB.—Bids are asked until July 5 f 
constructing works and for the purchase of wate: 
bonds. Address the city clerk or A. A. Richardso 


Consult. Engr., Lincoln, Neb. 

GRAND FORKS, N. DAK.—It is reported that step 
are being taken to purify the water which comes fro 
the Red Lake River. The city engineer has reco 
mended a system of filtration estimated to cost $30,000 

KIMBALL, S. DAK.—W. H. Cross, Cy. Audr., writes 
us that bids were received June 4 for proposed ex 
tensions; supply from artesian well; population 700 

CARTHAGE, MO.—The water company is investiga! 
ing the question of a filter. 

GALVESTON, 'TEX.—Press reports 
proposed issue of bonds for new works has been d: 
elared legal and that the construction will be co 
menced at once by J. W. Byrne & Co., Galveston, 
whom the contract was awarded a year ago at S7S 
y92. The work includes 30 and 386-in. mains and 
wells, or a sufficient number to furnish a daily sup) 
of 5,000,000 gallons. 

LAMPASAS, TEX.—The 
Electric Co. has been 
$30,000, 

OAK CLIFF, TEX.—A proposition has been ma: 
by Mr. Greer to construct works, according to report 
FLORENCE, COLO.—The Florence Water-Works (| 
has been incorporated by Chas. J. Smith, John A 
Keefe and Fredk. A. Williams, of Denver; capi 

stock, $100,000. 

GRAND JUNCTION, 


state that the 


Lampasas 
incorporated; 


Water, Tee 
capital stor 


COLO.—S. G. MeMullen, + 


Clk., writes us that no bonds have been yoted 
works. 

LOUISVILLE, COLO.—It is reported that a 
tract for a complete gravity system has been let 


Ib. Mitchell & Co., Pueblo; estimated cost, $30,000 

GOLDEN GATE, CAL.—G. A. 
the Contra Costa Water Co., 
its mains to this place. 

SAN JUAN, CAL.—The San Juan Water Co. bh 
been incorporated; capital stock, $10,000, 

IRRIGATION. 

ARIZONA.—Press reports from Minneapolis, Mim 
state that R. B. Langdon & Co. of that city bay 
secured a $2,000,000 canal contract in Arizona. ‘Tl 
country to be irrigated is 400,000 acres, mostly i 
Maricopa county, and the water is to be obtained fro! 


Burns writes us t! 
Oakland, has extends 


the Rio Verde River. The canal will start abov 
Phoenix and will be 110 miles long. 

SEWERS. 
ENOSBURG FALLS, VT.—Albert R. Dow, Burling 


ton, is making surveys for a system. 
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\ii DLEBURY, VT.—C. M. Wilds writes us_ that 
\ Webster, New York, has reported a plan for a 
sys . 

‘ {BRIDGE, MASS.—Bids are asked until June 16 

fi. yout 800,000 sewer brick. L. M. Hastings, 
gr 

LL CESTER, MASS.—The state board of health has 
ended a system; estimated cost, $11,084, in- 

1 $2,674 for disposal works. 

i. WELL, MASS.—The council has voted to spend 

0” for the Centralville main sewer. 

i NTON, MASS.—The committee 

‘ istruction of a trunk sewer. 

WobURN, MASS.—The council has passed an ordi- 

tt appropriating $51,000 for sewers. 

CUNTRAL FALLS, R. L—L. C. Heywood, Pawtucket, 


is considering 


It informs us that the contract for constructing 
j t. of 90 x 60-in. to S-in. sewers in Lincoln town- 
s as been awarded to Kenneth McKay, at $13,414. 
1} is will be published next week. 
NEW HAVEN, CONN.—The city has seld $100,000 of 
{ ver bonds to Parson, Leach & Co. for $110,100. 
BROOKLYN, N. Y.—Bids are asked until June 22 for 


structing section one of the main relief sewer in 
Greene Ave. A. T. White, Comr. Cy. Wks. 
CHATEAUGAY, N. Y.—It is reported that a company 
en formed to construct a sewerage system. 
KINGSTON, N. Y.—E. B. Codwise writes us that the 
for the proposed system have not yet been com- 


NEW YORK, N. Y.—Bids are asked by the com- 
ssioner of street improvements of wards 28 and 24 
June 26 for constructing sewers in three streets. 
ls are asked by the board of public works until 
] “0 for improving and constructing sewers in sey- 
Treets. 
NIAGARA FALLS, N. Y.—The board of public works 
petitioned to construct a brick sewer about 
vine ft. long: estimated cost, $60,000 to $75,000. 
PENN YAN, N. Y.—W. F. Randall, Syracuse, 
| as making plans for a complete system. 

UNLON, N. J.—B'ds are asked until June 25 for con- 
ng 15-in. pipe sewers in two streets. 

EMPORIUM, PA.—It is reported a system is being 
ted. 

NORRISTOWN, PA.—The committee has reported in 

\ fa separate system. 

BROOKLAND, D. C.—The citizens are petitioning for 
propriation of $86,000 for the construction of a 

k sewer as recommended by the commissioners. 
COVINGTON, KY.—Bids are asked until June 25 for 
mstruction of 3,825 ft. of the Willow Run sewer. 
| sewer will be of brick, 9 to 12 ft. in diameter, and 
york will include 3,800 cu. yds. of rubble masonry. 

Hl. Kennedy, Cy. Engr. 

ULEVBELAND, O.—Plans have been prepared for con 

. ting sewers in tive streets. 
HAMILTON, O.—Bids are asked until July 3 for con- 
g 12.450 ft. of 60 HW) to 36 °4-in. brick sew- 
s. und 46,650 ft. of 30 to S-in. pipe sewers. L. A. 
I) 1, Cy. CAE. 

MARIE TLRA, O.--L. Mueller, Cy. Clk., writes us that 
Hill, Cincinnati, made plans for a complete sys 
wo years ago, and that the city has been author- 

issue $15,000 in bonds to pay a portion of the 
assessable on abutting property. 
CONNERSVILLE, IND.—The citizens have petitioned 
ouncil to take steps towards constructing a system, 
PRANKFORT, IND.—A. J. Hammond, Ener., 


s een 


is 


s i 


Cy. 


s us that the contract for the proposed main 
sew has been awarded to Pitcher Bros., North Balti- 
O.. at $20,010. Phe bids are published under 
‘ tract Prices. 

SAGINAW, MICH The council has voted to con- 
S50,000 worth of sewers at once, to give work 

t unemployed. 
CHAMPAIGN, ILL.—C. J. Strahle, Cy. Olk., writes 
. at the construction of a sewerage system has 


ritated for some time, but that no definite action 


igi 
et been taken. 

rH MILWAUKEE, WIS.—The contract for con- 
ting a system has been awarded to Nie Forrestal 
“1.097. Bids were published under Contract Prices 


Sool 


iv. Engrs., Dousman & Sheldon, Milwaukee 
YONS, LA.—B. B. Hart, Engr., Clinton, writes us 

it is proposed to construct 4.000 ft. of 24 to L2-in. 
MUSCATINE, TA.— Bids are asked until June 19 fou 


structing 20 to 6-in. pipe sewers in eight streets 
t. Eaton, Cy. Reedr. 
ARIBAULT, MINN.—It i 
neer is preparing plans for a system. 

VACO, TEX. tonds for $60,000 will probably be 
oon, a part of which are for sewers and streets. 
\LT LAKE CITY, UTAH.—Willard Young, Cy. 

writes us that the council has authorized the 


is reported that the city 


pletion of the outlet sewer at an estimated cost of 
7.210. The contract for this sewer was awarded to 
than, Griftith, Morris, Hobson & Wilkerson, in 

1893, but work was suspended Dee. 15 on ae 


t of the tinancial condition of the city. 
\CRAMENT®O, CAL.—T. J. Pennish informs us that 
time for receiving plans for the proposed system 
probably be extended. Owing to the lateness of 


season it is thought that only an outlet sewer into 
Sacramento River and a pumping piant will be 
structed this year. 

VINNIPEG, MAN.—Bids are asked until June 21 
furnishing 3,300 ft. of sewer pipe, and for con 
ting sewers in certain streets. 

STREETS. 
ONTON, MASS. Bids are asked until June 1) for 


“) sq. yds. of macadamizing and 2.058 sq. yds. of 


k sidewalk, etc. H. H. Carter, Supt. Sts. 
OWELL, MASS. —The council has voted to spend 
0 for paving. 

EWPORT, R. l.—The park commission is at work 


au proposed boulevard, which will be about 


es in length. 

LBANY, N. Y¥. 
repaving Livingstone Ave, 
ated cost about $11,000, 


With granite 








ib 


The city engineer has made planus 
blocks: 


ENGINEERING NEWS. 


BUFFALO, N. Y.—The paving of Goembel Ave. with 
asphalt, to cost about $13,874, is being discussed. 

DUNKIRK, N. Y.—Bids are asked until July 3 for 
8.800 sq. yds. of paving, 3,706 cu. yds. of excavating, 
ete., as stated in our advertising columns. J. M. 
Hackett, Cy. Engr. 

HORNELLSVILLE, N. Y.—Bids are asked until 
June 20 for 16,430 sq. yds. of paving with brick, as 
stated in our advertising columns. F. W. Dalrymple, 
Engr. 

NEW YORK, N. Y.—Bids are asked by the com- 
missioner of street improvements of wards 23 and 24 
until June 26 for paving 173d St. from Webster Ave. 
to Weeks St. with granite blocks. The dock board has 
uwarded the contract for paving newly made land nat 
piers 24 and 25, North River, with granite blocks to J. 
V. Higgins, at $13,500. 


POUGHKEEPSIE, N. Y.—Bids are asked by the 
council until June 19 for paving lower Main St. with 
brick. 

SYRACUSE, N. Y.—Bids are asked until June 18 


for paving one street with brick and one with asphalt. 
H. F. Stephen, Cy. Clk. A contract for paving three 
streets with asphalt has been awarded to the Syracuse 
Improvement Co., at $47,695. 

EAST ORANGE, N. J.—The committee is reported 


us about to ask for bids for macadamizing and im- 
proving two streets. 

JERSEY CITY, N. J.—Bids are asked until June 18 
for paving several streets with asphalt. G. 'T. Bourton, 


Clk. St. 
APOLLO, 

nishing 1,000 

worth, Clk. 


Comrs. 
PA.—Bi 
ft. or 


for fur- 
Whit 


ds are asked until June 
more of curbstone. J. 8. 


CLIFTON HEIGHTS, PA.—The council has decided 
that the electric railway company shall pave Eatti 


more Ave. with Belgian blocks. 

PHILADELPHIA, PA.--The council's highway com 
mittee has reported in faver of the construction of the 
proposed boulevard from the city hall to Fairmonnt 
Park and has asked for an appropriation of S381,000 
for the work. The land damages will amount to nearly 
$6,000,000, 


WILLIAMSPORT, PA.—It is stated that the conucil 


will readvertise for bids for paving portions of Pine 
and Third streets. 

YORK, PA.—Bids are asked until July % for 15.270 
sq. yds. of paving with asphalt, as stated in our ad- 


Rh. Clk. 
Bids are asked by the board of 


vertising columns. C. Boeckel, 


CINCINNATI, O. ad 


ministration until June 20 for grading and paving 
one street with brick, and until June 21 for paving 
one street with asphalt. The engineer has recom- 
mended that Bruce Ave. be paved with asphalt, to cost 


about $10,000, 
CLEVELAND. O.—DBids are asked until June 20 for 
stone flagging. J. H. Farley, Dir. Pub. Wks. 
DAYTON, O.—The suncil has adopted ordinances 


for improving 11 streets. J. A. Hahne, Cy. Clk. 
LIMA, ©.—-Bids asked until July 3 for paving 
Public Square with brick. R. H. Gamb.e, Cy. Engr. 
MANSELELD, ©.—Bids are 7 
improving Diamond St., two 


are 


usked until July 7 for 
contracts. Ir. M. Remy, 


Cy. Cik 

OONNBRSVILLE, IND.—The citizens have petitioned 
the council to pave the streets. 

GHICAGO, ILL.—Bids are asked until June 19 for 


laying plank sidewalks on portions of 2S streets. H. J. 
Jones, Comr. Pub Wks. 
JDRSEYVILLE, ILL.—The council 
paving of three blocks with brick. 
CHARLES CITY, LA.—It reported 
tion of paving is be'ng agitated. 
EXCELSIOR SPRING, MO.—F. ©. H. Benson, Cy. 
«ik., writes us that the city will be ready to 
bids in 20 days for paving Main St. with stone. 
ST. LOULS, MO.—The board of public improvements 
adopted ordinances paving ons 
streets with brick, and 10 w'th Telford macadam., 
TRANPON, MO.—The council has adopted a_resolu- 
tion to macadamize College Ave. J. P. Ward, Cy. Clk. 


has ordered the 


is that the ques- 


receive 


has for port of three 


LITTLE ROCK, ARK.—Bids are asked until June 23 
for grading and graveling Lincoln Ave. T. Hartman. 
Cy. Ener. J. H. MeCarthy, Comr 

GALVESTON, TEX.—The board of publie works is 
tbout to ask for bids for paving certain streets. a 


cording to reports. 
HOUSTON, TENX.—-Bids are asked until June 26 fer 
xrading and paving two streets with brick, asphalt or 
stone. J. T. Browne, Mayor. 
ELECTRIC LIGHT AND POWER. 
BANGOR, ME.— It 
been submitted to the 
the surplus power at 
light 
MIDDLETOWN, N. Y.—The city clerk 
rected to advertise for bids for lighting the city. 
ROME. N. Y.—Bids are asked until Aug. 6 for fur 
ing 150 are lights for 1, 3 or 6 years. Chas. A. F 


that a 
council by Fr. H. 


the water-works dam 


is reported propos leoti tiuis 


Clergue to use 
for eleetric 
purposes, 


has been di- 


tish 


»wler, 


(hn. Com, 
BALTIMORE, MD.—Bids are asked until June 20 
for lighting the streets with are lights for five years 


W. S. Symington, Gen. Supt. 
JACKSON, TENN. 
Patterson & Shipman, 


Lamps. 
A eontract has 


been awarded 
Washington, for 


ID. «., for an ele 


trie light plant. 
ESTHERVILLE, 1A.—The citizens have voted almos 
uminimously to put in an electric light plant. 


BLOOMFIELD, NEB.—A franchise for an electric 


light plant has been granted to a resident of Yankton 
S. Dak., according to reports. 

DALLAS, TENX.—Bids are asked until July 0 for plac 
ing electric wires in the county court-hous: cr. ¥, 
Nash, Judge, Dallas County. 


NIAGARA FALLS, ONT.—The Canadian Niagara 


Falls Power Co. is making arrangements to construct 
a power tunnel somewhat on the same plans as that 
of the Cataract Construction Co. on the American 
side. Hngineers are making surveys and work on the 
pit will begin at once, according to press reports. 
NEW COMPANITIES,--Fort Wayne Electric Corpora 
ion, Fort Wayne, Ind.; $1,500,000; to liquidate the 





HOF 


affairs of the Fort Wayne Electric Co.. insolv 
ent; R. T. MeDonald, C. C. Miller, M. C. Gross 
S. C. Lumbard, C. S. Knight. Carroll County Electri 
Light & Power Co., Westminster, Ind.; $5,000; 
Milton Schaeffer: Secy. and Treas., F. D. Miller. 
Keonomic Plectric-Engine Co., Chicago, Tll.; $100,000 
©. A. Jackson, Uriah Copp, Robt. Doyle. Grane 
Rapids Machinery & Electric Co., 
$10,000; Pres. and Treas., C. 
Stephen Christie. 
MISCELLANEOUS CONTRACTS AND SUPPLIES. 
BONDS.—Faribau't, Minn.—Bids are asked 
30 for the purchase of $25,000 of 414 
hi. B. Sheffield, Mayor. 
ASYLUM BUILDING 
asked until June 25 for 
asylum building. G. A. 
PLANS FOR HOTEL. 
are asked to submit 
hotel building. 


W. Chauncey; Secy. 


until Jun 


) 
Milledgeville, Ga.—Bids ar 
the construction of a 
Cabaniss, Pres. Bd. 
Richmond, Ind.—Architect 
plins until June 25 for a S7O.00 
John M. Loutz, Seey. Commercial Clul 
PLANS FOR CITY HALI.—Peoria, Ill.—Competitiv 
ywians are asked until July 9 for a $100,000 eity hal 
Jacob A. Harman, Cy. Engr.; Philo B. Miles, Mayor 
BUILDING.—New York, N. Y.—Bids are asked by 
department of public parks until June 20 for ruct 
ing the proposed enlargement of the American Museur 
of Natural History, in the Manhattan Square 
THEATRE. 1lk.—D. H. 
I. Cobb and other architects are 
consulted to plans for a $1,000,000 theatre, to 
built by Alexander Davidson and Sherman Brown. 
DIKES.—Sunbury. Pa.—The c 
row $10,000 for the construction 





‘OnSstT 


Burnham 
said to 


Chicago, 


is 


suneil has v 


of an embankment tw 





& Co. H. 





Pres., 


Grand Rapids, Mich. ; 


nunicipal bonds. 


STOO 000 


' 


@ 


have been 


ted to bor 


miles long along the Susquehanna Rive fron The 
question will be voted upon at an election July 17. 

MASONRY ARCH WORK.—New York, N. \ Bids 
are asked by the department of public works until 
July 10 for alterations to the arch conveying the 
Croton aqueduct across Nepperhan Ave., in Youkers 
HLEVATOR.—Washington, D. C.—Bids are asked un 
til June 24 for a passenger elevator for the U.S. pest 
office building at Birmi yam, <Ala., as stated in our 
advertising columns. Jeremiah O'Rourke, Supervising 
Arch. 

ELBCTROZONE PLANT.—New York, N. Y. —Bids 
ire asked until June 21, by the department of street 
cleaning, for a temporary plant at Riker’s Island for 


ture of 4.000 


the manufa ectr 
zone (sodium hypochlorite) 

SUBWAY.—Boston. Mass. 
received June 9 for building 
subway under the Boston & 2 
Norcross Bros., $12,800: Wm. L. r, 
Bros.. $11,500: Felon & Cronin, 
ropolitan Construction Co., $11,950; Jones 
(awarded contract), $9,200. 

HEATING AND VENTILATING APPARATUS 
Washington, D. €.—Bids are asked until 
a hot-water heating and ventilat'ng apparatus for tl 


gilions per hour of e) 
three months. 
The foll 


fir 
Lit 


t 
a 


$10,440; “Me 


son 


& Meeban 


July 3 fe 


U. S. post-office building at Lowel, Mass and wunti 
July 6 for the U. S. post-office building at F Dodgy 
la... us stated in our advertising mus. Jerez 


O'Rourke, Supervising Arch 
CANALS. 


Fresno, Cal.—Bfforts are being m: 


cure a eanal to the head of navigation i: h s 
Joaquin River and $550 was ra‘sed June 4 toward s 


curing a preliminary survey. 

Philadetphia, Pa.—The council's financial 
has favorably considered a bil appropriating $10,000 
survey a route for a ship canal to the Atlantic Ocea 
CONDENSED LIST OF CONTRACTS PENDIN 

WITH DATE OF OPENING BIDS. 
Bids to be 

opened. Work. e 

June 15.Electric It. plt., Hosp., Portiar 
Advertised, Eng. News, May 31, 

June 15.Water-works, Gallipolis, O.. 
Advertised, Eng. News. Mav 331 





Pisa News 












June 15. Pipe, Rochester, N. Y...... June 
Advertised, Eng. News, June 7 

June 15.Paving, Louisville, Ky..... « «+ ob URE 

June 15.Cedar block paving, Freeport, Ll.......June 

June 15.Disinfecting plant. Fernandina, Fla June 

June 15.Pipe, Sandusky. O......... June 
Advertised, Eng. News. June 15. 

June 15.P°pe sewer, Green Bay. Mich.. oeve sane 

June 15.Pipe sewers, Freeport, Ill...... ona ene 

June 15.Paving. Peoria, Ill....... -June 
Advertised, Eng. News, June 7 

June 15. Boiler, Asbury Park, N. J June 
Advertised, E News, June 7 

June 15.Water bonds. Owosso, Mich - June 

June 15.Pipelaying, Mountain Iron City, Min June 

June 16.Water tank, Fort Monroe, Va 


June 
June 


16. Bonds, Faribault, Minn 
16. Dredging, Portland, Me ; 
Advertised, Eng. News, May 31 to June 














See Eng 


rriupmiitte 


to 


n 


“1 


wTelel-] 


-l-1-) 


June 16. Highway, Mount Cory, O May 31 
June 16.Macadamizing, Norwood, © Ma 1 
June 16. Water bonds, Winnebago City. Minn..May 31 
June 16. Water-works system, Pender, Neb Ju 7 
June 16.Grading, Akron, O.......... ‘ June 7 
June 16. Highway. East Cambridge, Mass lune 14 
June 16.Sewer-brick, Cambridge, Mass June 14 
June 1S. Highway. Little Rock, Ark May 14 
June 18.Sewer house connections, ba Oo. .Ju ‘ 
June 18.Sewer bonds, Bridgeport, O J ‘ 
June 18.Brick paving, Montgomery, Ala June 7 
June 18.Barracks, Fort Wayne. Mich June 7 
June 18.Laying service pipes, Dayton, O June 7 
June 18.Brick paving, Sandusky, O ; June 7 
June 18. Brick and asphalt pav’g. Syracuse, N.Y J 14 
June 18.Asphalt pav . Jersey City, N. J June 14 
June 18.Service water p pes, Chicago, I June 14 
June 19.Alley improvem'ts (24), St. Lonis. Mo..May 24 
June 19.Dredg ng and filling, Boston, Mass Jun 7 
Advertised, Eng. News, May 31, June 7 
June 19.Maecadamizing, Boston, Mass Tune 14 
June 19. Brick paving, Poughkeepsie, N. ¥ June 14 
June 19.Masonry foundatio Youngstown, O.....June 14 
June 19. Plank sidewalks (28), Chie Ii] June 14 
June 19.Sewers, Muscatine, Ia.. ‘ June 14 
June 20. Railway excavation, Evansville. Ind May 21 
Adivertised, Eng. News, May 24 to June 14 
June 20.Lining tunnel, Evansville, Ind May 24 
Advertised, Eng. News, May 24 to June 14 
June 20. Reservoir, Lowville, No Y.... May 2 
June 20.Fire hose, New York, N. Y Iune 7 
June 20. Bridge, Caldwell, Tex ; ; Tune 7 
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June 20.Sewer plans, Sacramento, ¢ as ionesaies ra : CONTRACT PRICES. 
1 ) s ($1,786 Yhieago, Ill........ Jun . ae . 
— : oD. Nol aaoueer eae enim oe ork ¥' chased 14 ASPHALT AND BRICK PAVING.—Dayton, O.—F. 
lune 20. Brick paving, Horne’lsvile, N. Y.. June 14 M. Turner, Cy. Bngr., writes us that contracts for 
(Advertised, Eng. News, June 7 and 14. paving have been awarded as follows: Washington 
June 20.Sewers, New York, N. VY... wo csscccces June 14 St., Ed. Ryan, at $2.20 per sq. yd. for Hallwood blocks, 
Juue 20 .tay's water mains (28 sts.), New York.June 14 50 cts. per lin. ft. for 21-in. straight curbing and $1.12 
lune 20. Electric light.ng, Baltimore, Md........ June 14 for circular; total, $5,057. Ludlow St., ‘Trinidad | Asphi ilt 
June 20. Br ick paving, C:ncinnati, O............ June 14 Paving Co., $2.65 for asphalt, and $2.32 and $2.34 for 
June 20.Stone flagging, Cleveland, O........... June 14 brick paving between the street railway tracks 68 cts, 
June : 20. Water-works sys'em, Lamberton, Minn.June 14 and $1.20 for _21-in. curbing; total, about $51,500. 
June‘ - Dredg ine: Mew Work, BN. Wiis..s.scecns June 7 Franklin St., Warren-Scharf Asphalt Paving Co., $2.70 
Ji a Brick paving, Tinece. IN. Zi. s.s sno ceees June 7 for asphalt and 70 cts. and $1.20 for 21-in. curbing; 
Rdcurtiaet, Eng. News, June 7. total, $15,328; also the contract for Salem St., at 
e21.Paving, Williamsport. Pa.........cseces June 7 $2.63 for asphalt and $2.20 to $2.45 for brick paving be- 
Advertised, Eng. News, June 7 to-14. tween tracks, 70 cts. and $1.20 for 21-in. curbing; total, 
21.Stone bridge, Ipswich, Mass........... June 14 $38,157. The other bidders for these contracts were C. 
21.Electrozone plant, New York, N. ¥ Junel4  C. Funk, M. G. Cain and the Standard Construction Co. 
june 21.Asphalt paving, Cincinnati, OQ... June 14 BRICK PAVING.—Lyons, Ia.—B. B. Hart. Ener., 
fune .Sewers and sewer-pipe, Winnipeg, Man.June 14 Clinton, Ia., writes us that a contract for 24,000 sq. 
Tune . Bridge a Hamilton, O........June 7 yds. of brick paving has been awarded to the Lyons 
June 22. Elevator pub, bldg., at Lincoln, Neb..June % Construction Co., at $1.38 per sq. yd.; curbing, 58 
Advertised, Eng. News, June 7 to 14. cts., per lin. ft. : 
1 99 Street j 'w'te (9 3 ja I 7 
yon B ‘i x re "heck bo wy oN i a 14 Aurora, T1l.—The contract. for paving North Lake St. 
I ine <a> Sewers, Portsmoutlhi, Va.. a ncaled aks hie wth brick has been awarded to Townsend & Co., at 
‘Advertised, Eng. News, May 31, June 7 ; $1.14 per sq. yd. for paving, 50 cts. per lin, ft. for 
, mang. I ° ; ’ i eurbing. and 10 ets. for resetting old curbing. Mall & 
June 23.Sewers, Akron, O....--0e see ee eee e eens June 7 Doan bid $1.19, 52 cts. and 20 cts., respectively. ‘The 
June Water bonds, Rockville, Conn. .June 14 lowest bid at a previous opening of bids for this work 
Jmue Curbstone, Apollo, Pa........eeee ee eees June 14 was that of the Rockford Construction Co., at $1.25 and 
Jur “evator, Birmingham, Ala............ June 14 53 cts. 
eeeree, ae ee ; Waverly, N. ¥.—Wm, B. Landreth, Ch. Bngr., 
Aah Gn hdc : 2 Jamestown, writes us 1a 1e contrac or paving 
>. Water- works bonds, ¢ i TH =e? f Broad St. with John Porter brick on 6 ins. concrete. 
lune 25. Water-works systein, Farmington, Hl..May 17 tae is Siner. =e ene 
Advertised, Eng. News. May 17 to 31. go sandst one curbing . has been awarded to Costello 
June 25. Mlectrie franchise, Paducah, Ky....... June 7 & Nagle, the bids being as follows: 
June Bonds, Madisonville, O........s.csccees June 7 Bidder. Pav'g. Exeayv. Curb. Total. 
June 25. Bridge bonds, Hastings, Minn.......... June 7 J. Henry Clark, Elmira....$2.54 $0.30 $0.58 $18,590 
June 25.Sewers, Union, N. Je... eee ee ee ee eee ee June 14 A. D. Osborn, Binghamton. 2.49 32 68 17,600 
Tune 25. Asylum building, Milledgeville, Ga..... June 14 T. McCarthy, Ithaca...... 2.42 bo 7 17,445 
June 25.Brick sewer, Covington, Ky..........-- June 14 Homer & Co., Olean...... Tak 0) .60 16,020 
June 25.Plans for hotel, Richmond, Ind........ June 14 Costello & Nagle, Iimira 2.26 30 69 15,935 
Fane 8 ATO y, ere SOY ime 144. Dunkirk, N. ¥.—The lowest bids for 19,935 sq._ yds. 
Navin Of (scamlie ang. Now Work. N. W...c... June 14 of paving were as follows: Brick, concrete foundation, 
ses <6.Grank Se edule ip ‘S eficld. O. Inne 14 $1.41 per sq. yd.; gravel foundation, $1.20; stone ballast 
June 26. oa ae’ pring ae haa ae foundation, $1.28; Medina stone, gravel foundation, 
a tised, Eng. et wer aon = eens Sik $2.37; asphalt. concrete foundation, $2.00; macadam, 
lune 26.B rick pAvEng, ee aa ea ae wane f stone ballast foundation, $1.15; excavation, 22 cts. per 
June 27 Courth use at a ao rh act ) = _— cu. yd.; curbing, 34 cts.; curbing reset, 3 cts.; circular 
ane Wee + — sigh diabecebealg aa Tune 7 curbing, 48 cis.; drain tile, 4 cts.; stone crosswalks 
une 24.se >is 1 A ~ 6 6.0.6 6 066 #66946 0.0 05 e olla il a” te 7 nee tee tac 
Tune 28. Lowering mach'nery, Huntington, Ind...June 7 relaid, 1 ueaeee ‘in. t . J. M. Hackett, Cy. Engr. 
Tune 29.Street improvement bonds, Norwood, O.June 7 SEW ERS.—Frankfort, Ind.—Alonzo J. Hammond, 
Jane 30. Bridwe. Marion, Ind... .cescccscscecs June 7 Cy. Engr., writes us that the contract for the proposed 
Tune 30.D‘tch, Washington, Ind.............e.. June 7 main sewer was awarded June 8 to Pitcher Bros., 
June 30.Highways, Cincinnati, O.............6. June 14 at $20,910. The bids were as follows: 
Bids Received at Frankfort, Ind., for Constructing a Main Sewer. 
— Brick.- Pipe. ~ - otal 
: - e = y p = Be 
a a © L om N : . 
3 t- = = 2 my & 
Bidder Ss at ei 2 2 oe = 
x = = : 2 Es ' 
“ vd N =I _ = tal x 
Hitcher Bros. see $2.68 $2.47 $1.90 $1.02 144 3.00 $11.00 $20,910 $19,664 $16,283 
Greenville ¢ ‘onstruction Co 57 2.47 1.70 1.08 02 38.00 12.00 21,126 20,583 15,964 

Wilding, Derheimer & Co ve 2.41 1.71 1.47 01%, 43.75 18.75 21,968 21, 493 17,040 

Ulhrich, Kinssley & Williams 2.85 2.80 1.60 .94 O4 25.00 10.00 m2 : 15,266 

Muir Bros. & O'Sullivan 2.90 2.75 1.80 1.20 Q2 $5.00 15.00 16,906 

James M. Waugh.. 2.80 2.75 2.40 1.60 02% 45.00 12.00 22,461 

a. C Babbitt. eee 3.20 3. 2.00 1.20 O38 15.00 25.00 18,819 

rr. W. Kinser & Sons. 3.265. 3: 2.70 2.10 03 30.00 10.00 27,863 25,490 

Mockler & Fullerton Dae tb 2.15 1.80 OS 65.00 20.00 28,055 21,826 

MeNerney & Moore ‘ 3.74 3 2.20 1.15 OS 12.00 18.00 : 

N. P. Glann Construction Co 3.70 3. 2.60 1.81 021, $2.00 18.00 28,074 

MeRoy & Benjamin 3.55 3 i2 1.36 0314 30.00 12.70 28,766 22.061 

Queen & White... 3.47 3 2.65 2.15 03% 49.00 15.00 30,319 26,166 

Jenkins & Brown 300 3S #2 LLS7T 0144 50.00 20.00 30,269 22,378 

William Davy $80 4. 2.00 1.80 03% 47.58 18.00 34,118 20,764 

hk. Bowker. ; 4.20 4 30 3.30 214%, 50.00 35.00 38.168 34,015 

Western Construe tion Co 2: Rede 02144 30.00 15.00 292 411 

Robinson & Walker 5 1.42 .O8 10.00 10.00 29 74 
June 30. Bonds, Faribault, Minn....... June 14 EDAR BLOCK PAVING.—Moorhead, Minn.—A. J. 
Iuly t.Sewer bonds, Wallace, Idaho. . May 31 Wright, Cy. Reedr., writes us that a contract for 16,000 
July 1.Water-works, Laneaster, N. Y......... June 7 sq. yds. of paving with cedar blocks has been awarded 

" Advertised, Eng. News, June 7 and 14. to McDonald & Kennedy, at 78 cts. per sq. yd. The 
July 1.Bridge Warren, ok eke eae eae : June 14 bids were as follows, the second column being the 

“ Advertised Eng. News, June 14 and 21. ” price per lineal foot for curbing: 

ivy 2 ater-w'ks system, Centreville, S.Dak ay 3 7 St ; . : 
Tuly fe a aptOn MOG ceeds acne June 7 Rinker & Hott tte teen eee 31.06 30.90 
July 2.Bridge, Hastings, Minn................. June 7 Wilson & 0 Se O45 “a 

" Advertised, Eng. News, June 7. J. M, Bayer & M. Dalton... . Ww iS 

a meen a . Mite TDs . June 14 St. Cloud Paving & Granite Co 1.09 88 
Iu'y 2.Bridge, ‘Tower City, Pa. May 2! Pion SCY ons ccu sv cccseccccececs 94 .78 
iuly 3.Pipe, Victoria, B. ©......-..-----cs-0tY < micDonald && Kennedy.............+5- 78 80 
July 3.Metal work at Key West, Fla.......... June 7 Bae oe “a oe ; 

" Advertised, Eng. News, June 7 to 28 BRI IX. Denver, ( olo.—The following bids were re- 
July 3.Electric lighting, Hopkinsville, Ky June 7 ceived June 1 for several million brick for the Delgany 
July 3 Sewer bonds, Hamilton, O...........--5 June 7 sewer extension, cliss A being an exceedingly hard 
luiv ! ventl’g apparatus, Lowell, Mass.June 14 brick: Hammer Brick Co., $8 per M. brick for B and 

Eng. News, June 14 and 21 (: Golden ee ee ey SO for / oO for - 
na and $6 for C; C. M. eCabe & Co., $11.95, $8.85 anc 
huly enchnele —— se = aa aes ae June 14 $7 10: Denver Paving & Pressed Brick Co., $13, $9 
T Ss ng V Jl if Re 
| 3 Paving. J June 14 and $7. ) 7 
Advertised, Er > ELECTRIC LIGHTING. — Vailsburg, N. J. Lhe 
luly 3.Sewers, Hamilton, O........ . June 14 Newark Electric Light & Power Co. has offered to 
luly 3.Brick paving, Lima, 0.......... June 14 furnish 10 are lights for five years, at 35 cts. per light 
flulv 5. Water-works and bonds, Wilber, Neb June 14 per night, 16-c. p. incandescent lights at $16 a year, 
luly 6.Water-works, Jefferson, Ia June 14 and 32-c. p. at $26. 
Advertised, Eng. News. June PIPE.—Lowville, N. Y.—The contract for 2,576 tons 
luly 6.Heat’g, ventl’g apparatus, : Ta.dune 14 of pipe for the new water-works has been awarded to 
Advertised, Eng. News, June ai - the National Foundry & Pipe Wks.. Scottdale. Pa., at 
July 7.Water-works, St. Bernard. MDa oreo Sips in eis June % $19.17 per ton of 2,000 Tbs. delivered in Lowville. 
EE ne . News, St. ‘Bernard O....June 7 WATER-WORKS.— Steubenville, O.—Wilkins & Davi 
oe ia ahaen Ne 8. June 7 to 21. son, Engrs.. Pittsburg, Pa., inform us that the follow- 
‘one Street, . Sees S Mi eon O. Tune 14 ing contracts have been awarded: National Foundry & 
cm : ridge Nas. Tex....... June 7 Pipe Wks., Scottdale, Pa., straight hub and spigot pipe, 
luly 9 I ins for city hall, Peoria, Tll.........6 June 14 at $17.20 per ton of 2,000 Ibs.: specials, $40; straight 
july 9.Blectrie wiring, Dallas, Tex...........6 June 14 flange pipe, S28; specials, SOD ; strainers for 24-in. 
‘Inty 10. Bridge, ¢ lamet. Wash ‘< May 31 flange pipe, S40 each, | Flote Bros., Steubenville, well 
Tuly 10.Masonry arch. work New York, N. Y..June 14 pump aud tunnel, at OU cts. per cu rd. for excavation 
July 17 Stone work, Newport, R. 1 Re eect June 7 for pump well and $3 for tunnel, $7.15 per eu. yd. for 
Advertised, Eng. News, June 7 to 28 brick work, 90 cts. per ft. for stone coping, $4.80 
\ 6. Blectric Roma, N. X.. ... June 14 per cu. yd. for concrete and $1.80 per sq. yd. for as- 
No date, W.-w i Et. William, Ont May 31 phalt or malth floor covering: boiler and engine house, 
Railway. Binghamton, N. Y June 14 at $16,615, with $3 per cu. yd. for extra rubble sione 


June 14, 1894. 


or concrete foundation, 


250 for bridge over Ww: 
Creek, $3.50 per cu. yd. 


for masonry for this br 


and 18 cts. per cu. yd. for changing channel cf 
Will’s Creek. A. W. & C. I. McDonald, Pittsboy, 


Pa., constructing wet wells and influent pipe, 
reservoir, at 20 cts. per cu. yd. for excavation 
for tamping and rolling, $820 for each 


$3,! 
, 2 


valve well, 


for each bridge, $1 per sq. yd. for overflow pay 
$3.00 for cu. yd. for concrete, 70 cts. per lin. ft. /op 
pipelaying, $7 each for 20-in. valve lines, $25 each r 
placing floating tubes and 20 cts. per sq. yd. 
sodding; hauling and laying pipes and valves, |, , 
20, 16, 12, 10, 8, 6 and 4-in. pipe, 59, 50, 45, 40, 35. 3h 


and 28 cts. per lin. ft., respectively; setting gate ya vac 


for 20, 16, 12, 10, 8, 6 and 4-in. line, $7.50, $5, <4 
$3.50, $8.25, $3 and $3 each; setting fire hydrants. <? 
each; automatic valves, $7.50; concrete, $4.10 pe : 
yd.; anchorage iron, 5 cts. per lb.; riprap at Wili's 
Creek Bridge, $6.50. 


ELECTRIC PUMPING MACHINERY.—Yarmou 
$.—The following bids were received June 4 for ee 


puinping machinery: Gould Mfg. Co., Seneea byl 
N. %, No. 1—T'wo pumping engines, 10-in. dia : 
by 12-in. stroke, four C. & C., 25-HP. electric m tops 
with equipment described, to deliver 1,382,000 gal ons 
in 24 hours, for $10,294. This with bronze plunge: s, if 
iron plungers are used the price to be $9,944. This 


proposal included two relief valves and two revol 


ccunters. Price without them will be $235 less. No, 
2—Two pum vin engi nes, 10\%-in. diameter by 12-in. 
stroke, four & 30-HP. motors, to deliver 1,555,900 
gallons in 24 “poets, for $11,487; if iron plungers are 
used the price to be $11,112, and if relief valves anid 
revolution counters are not used the equipment wi th- 
out them will be $235 less. Burrell-Johnson Iron (o.: 
Two triple-acting pumping engines, 1014-in. diameter by 
12-in. stroke, with two 65-HP. electric motors, to dé 
liver 1,555,000 gallons per 24 hours or with four 30-11p 
motors to deliver the same quantity. The price of 
equipment in either case to be $11,500 


METAL MARKBT PRICES. 


LEAD.—New York: 3.25 to 3.3 


Chicage: 3.1 


cts. St. Louis: 3.02 to 3.05 cts. 
NAILS.—Pittsburg: $1.10 for wire, and 95 cts. 


to $1 


for cut at mill. 
FOUNDRY 
















AND PIG 


: ’ IRON.—New York: $10 to 
$13. Pittsburg: $9.75 to $11.50. Chicago: $10 to $11.50, 


TRACK MATERIAL.—New York: 
1.4 cts.; spikes, 1.5 to L7 cts.; 
cts. wit h square and 2.1 to 2.3 ets. with hexagon nuts. 
Chicago: angle bars, 1.35 to 1.4 cts.; spikes, 1.75 to 1.9 
cts.; track “bolts, 2D to 2.25 ects., with hexagon nuts. 

RAILS.—New York: $24 to $25 at eastern mills and 
at tidewater r; old rails, $10 to $11 for iron, and $s8*5 
to $9 for steel; light rails, $22 to $24; girder rails, s 
to $24. Pittsburg: $24 for standard sections. Chicago: 
$25 to $27; old rails, $10 for iron and 49.50 to $10 for 
steel. 

STRUCTURAL MATERIAL.—New York: beams, 
to 1.5 cis.; channels, 1.4 to 1.5 cts.; angles, 1.3 
1.35 cts.; tees, 1.5 to 1.6 cts.; universal mill plates, 


angle bars, 1.2 to 


track bolts, 2 to 2.1 





1.4 


1.25 









to 1.35 cts.; steel plates, 1.8 to 1.85 cts. for tank, 14 
to 1.45 cts. for shell, 1.6 to 1.65 ets. for flange, 1.75 to 
2 cts. for ordinary firebox, 2 to 2.25 cts. for locomot ivi 
firebox. Pittsburg: beams, 1.3 to 1.35 cts.; chanuels, 
1.3 to 1.35 cts.; angies, 1.25 to 1.35 cts.; tees, Lo to 
1.4 cts.; universal mill plates, 1.25 to 1.35 cts.; steel 
plates, 1.25 to 1.3 cts. for tank, 1.4 to 1.5 cts. for s ‘ 
1.45 to 1.6 cts. for flange, 2 to 4 cts. for firebox. Chi- 
cago: beams, 1.45 ects.; channels, 1.45 ets.; angles, 
1.4 cts.; tees, 1.6 cts.: universal plates, 1.45 cets.; steel 


plates, 1.45 to 1.5 cts. for tank, 1.5 to 1.6 cts. for shell, 
1.65 to 2.1 ets. for tlange, 2.5 to 5 cts. for firebox. 


INDUSTRIAL NOTES. 





I’. B. HAWKINS & CO., of New York city, hav 
been awarded a centract for about 1,500 tous of : 
iron pipe for Ipswich, Mass., and about 3800 (ons 
New Rochelle, N. Y. 

THE PITTSBURG TESTING LABORATORY | ha 
moved its Chicago office to 1628 Monadnock Bi 
Mr. Frank B. Ward, formerly of Frank, B. Ward 
Co., is to have charge of the Wail inspection de; 
ment, and T. L. Coudron will have charge of the 


spection of the bridge and structural iron: departme! 


THE SHAILER & SCHNIGLAU CO., Wes! 
Union Building, Chicago, has been awarded 
contract for building a warehouse for the Chic 
Sugar Retining Co. S4 ft. 120 ft., to be of all i 
construction; also for a 350-ft. dock for the same co 
pany. The iron will be furnished by the Kenwo 
Bridge Co., of Chicago. 

THE CLONBROCK STEAM BOILER WORKS, 


Brooklyn, N. 8 


Y., have recently been awarded contract 


as follows for the Climax boiler: the United Elect 
Light & Power Co., East 29th St., New York, 10, 
Hil’.; the Thomson-Houston Electric Co., East 24th > 
New York, 1,000 HP.; the Newark Electrie Light ¢ 
Power Co., Newark, N. J., 2,000 HP., and the Cen 
Railway & Electric Co., New Britain, Conn., 1,000 TI 


THB ELE¢ 
Me., will 
chloride 
ten or 
used in 
will be 


STRO-CHEMICAL CO., of Rumford Fa 
enlarge its plant for the manufacture 
of lime and caustic soda to a capacity 
twelve tons per day. The material is larg: 
the manufacture of pulp and paper. Th 
a brick dynamo building, 50 x 70 ft., 
stories high, which will contain four dynamos 
1.400 amperes each; a brick boiler house, 30 Bu 
containing two boilers, with an iron chimney 90 
high; an additional cell shed 150 x 80 ft., and three 
ditional lead chainbers. The plans were* prepared 
Mr. S. H. Pitcher, the company’s engineer, and 
contract has been let to J. A. Greenleaf, of Aubu 

eee . 

NEW 
cago, 
Hall. 
OOO; 


COMPANIES.—Indiana Steel Castings Co., ¢ 
Ill.; $200,000; William Chambers and James 
Tennessee Construction Co., Chicago, Il.; $5 
©. M. Walker, C. M. Sherman and C. M. Stume k 
Missouri Frog & Crossing Co., Kansas City, Moe 
$100,000; J. H. Lucas, J. H. Frost and S. H. Fi! 
hugh. Crystal Oil Refining Co., Ronseville, I: 
».000; Treas., James A. Fawcett, Oil City, Pa. 

East Pittsburg Telephone Co., East Pittsburg, Pa 
$5,000; Treas., J. T. Miller, Pittsburg. Pa. -Winthro 
Co., Chicago, TH.: $500,000; FE, 


Harbor & Dock 
Prussing, F. H. McCulloch and E. Bornemann. 
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